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a:stifeemexts  and  antitoxins. 

IvARL  H.  KOESSLER. 
From   till'  -Memorial   Institute  tov  Infectious  Diseases,   Chicago. 

Bucliner^  was  the  first  to  speak  of  the  analogies 
between  toxins  and  ferments.  The  newer  work  on  tlie 
proteolytic  ferment  and  on  the  antiferinent  contained  in 
the  serum  made  it  desirable  to  examine  tlie  relations  of 
these  substances  to  the  immune  bodies. 

In  testing  the  antiferments  contained  in  the  serum  of 
different  patients  I  have  observed  that,  except  in  malig- 
nant growths,  the  highest  figures  (expressing  the  con- 
tent of  antitrypsin)  are  found  in  cases  of  chronic  infec- 
tion of  long  duration,  as  in  tuberculosis,-  septicemia, 
etc.  It  seemed  interesting  from  this  point  of  view  to 
look  for  relations  between  antiferments  and  antibodies. 

I.    AKTITOXIXS  AXD  AXTIFERMEXTS. 

Before  testing  antitoxic  (antidiphtheric)  sera  for 
their  autiferment  it  was  found  necessary  to  determine 
whether  normal  horse  serum  contained  any  antiferment 
and,  if  so,  in  what  amount.  The  method  used  in  testing 
the  antitryptic  power  of  the  blood  sera  was  that  oi' 
Gross  and  Fuld,  first  described  in  this  relation  by  von 
Bergman  and  Meyer.''  Without  giving  the  details  of 
the  technic,  I  simply  wish  to  mention  the  principle  of 
the  method. 

1.  Buchner :  Bactei-ienglfte  w.  Gegengifte.  Miinchen.  med. 
Wchnschr.,  1893,  xl.  449 ;  Die  Bedeutung  der  activen  lOslichen 
Zellproducte,    Miinchen.    med.   Wchnschr..    1897,    xliv,    299. 

2.  Increased  antitr.vptic  power  in  chronic  tuberculosis  is  an 
almost  constant  finding. 

3.  von  Bergman  u.  Me.ver  :  Ueber  die  Klinische  Bedeutung  der 
-Antitrypsin  Bestimung  ins  Blute.  Berl.  kiln.  Wchnschr..  1908, 
slv,   1037. 


A  trypsin  solution  brought  in  contact  with  a  casein 
solution  serves  as  proteolytic  system:  If  the  digestion 
is  complete  the  casein  remains  clear  on  the  addition  of 
acid,  since  the  tryptic  products  of  casein  are  not  pre- 
cipitable  in  acid  medium.  If,  on  the  contrary,  digestion 
is  not  complete,  and  undigested  casein  still  is  present, 
the  solution  becomes  turbid  on  adding  acid. 

After  finding  the  complete  digestive  dose  of  trypsin 
a  certain  amount  of  serum  (containing  antitrypsin)  is 
added.  If  now  a  certain  amount  of  trypsin  (A)  is  able 
to  digest  a  certain  quantity  of  casein  B,  this  dose  A  is 
no  longer  able,  after  adding  antitrypsin  S,  to  digest  the 
same  quantity  B.  One  uses  here,  as  in  hemolytic  work, 
a  series  of  test  tubes,  adding  to  the  same  quantities  of 
casein  equal  amounts  of  serum  and  increasing  doses  of 
trypsin.  After  leaving  this  for  half  an  hour  in  the 
incul^ator  we  acidify.  The  turl)idity  now  indicates  the 
limit  of  the  antitryptic  action  of  the  serum  so  that  the 
end  point  of  the  tryptic  digestion  serves  as  the  measure 
of  the  inhibition  exerted  by  the  serum.  One  experiment 
will  serve  as  illustration : 

Seniiu  *Tr.vpsin  SaU  Casein 

-   %  sol.  sol.  sol. 

1 0.5  c.c.  0.2  c.c.  1.3  c.c.  2.5  c.c. 

II 0.5  .3  1.2  2.5 

III 0.5  .4  1.1  2.5 

IV 0.5  .5  1.0  2.5 

V 0.5  .0                   .!)  2.5 

VI 0.5  .7                   .8  2.5 

VII 0.5  .8                   .7  2.5 

VIII 0.5  .9                   .0  2.5 

IX 0.5  1.0                   .5  2.5 

X 0.5  1.1                   .4  2.5 

*  Complete  digestive  dose  of  trypsin  solution,  0.2  c.c. 

Provided  we  always  use  the  same  quantity  for  tlie 
complete  digestion,  this  method  enables  us  to  give  quan- 
titative values  much  better  tlian  that  of  Trebing  and 
Brieger*  with  Loffler's  plates. 

I  first  examined  normal  horse  serum  for  its  anti- 
tryptic power. 


4.  Briegei-  u.  Trel>ing :  Uber  die  antitr.vptisclie  Kraft  des  mencli. 
Blutserum  ins  besondere  Krebsltranken.  Berl.  med.  Wchnschr., 
1908,  xlv.    1041,   1349. 


Normal  horse 
serum  2   % 
.5 

Trypsin  sol. 
.2 

Casein  sol. 
2.5 

.5 

.3 

Distinct  turbidity. 

.5 

.4 

.5 

.5 

jSTormal  horse  sernra,  then,  has  an  antitryptic  power 
of  0.3   (where  0.2  is  the  complete  digestive  dose). 

EXPERIMEXT 

Diphtheric  Antitoxin.  Antitryptic   Power. 

Serum   Xo.  C.    102  .300  units 5 

Serum   No.        104  750  units 8 

Serum   No.  84  100  units 4 

Serum   No.  90  300  units 5 

Serum   No.  91  400  units 7 

Serum   No.  C.    100  500  units 7 

Serum  No.  C.    992  500  units 8 

Serum  No.  C.    103  700  rmits 1.0 

Serum  No.  C.    104  400  imits 7 

Serum  No.  C.  1034  400  units 7 

With  four  samples  of  antitoxic  sera  (received  from 
Dr.  Weaver)  I  determined  by  this  method  which  had 
the  highest  antitryptic  content. 

I.  29  .6  250 

II.  91  .8  400 

III.  84  .6  150 

IV.  59  .9  500 

We  may  conclude  that  there  exists  a  certain  parallel- 
ism between  the  antitryptic  power  of  an  immune  serum 
and  its  antitoxic  units. 

II.   AXTITRYPSIX    AND    TOXIX-AXTITOXIX    MIXTURE. 

I  next  studied  the  antitryptic  power  in  the  toxin- 
antitoxin  mixture.  I  first  had  to  determine  if  our  diph- 
theria toxin  (L  .004)  had  any  antitryptic  or  any  tryp- 
tic  power.  Both  experiments,  repeated  several  times, 
gave  entirely  negative  results.  The  diphtheria  toxin 
had  no  trj^ptic  nor  any  antitryptic  power. 

Experiments  with  toxin-antitoxin  mixture. 

Antitryptic  Power. 

1.  .004  toxin     .0025  Serum  A     (400  units) 1.2 

Serum   alone 8 

2.  .004  toxin     .005     Serum  B     (200  units) 9 

Servmi   alone 5 

3.  (control)     .004  Salt  Sol.    .005   Serum   B 5 


This  experiment,  which  was  repeated  several  times, 
showed  that  the  union  of  the  antitoxin  with  the  toxin 
increases  the  antiferment  power  of  the  serum.  The 
explanation  of  this  behavior  might  be  found  to  be 
that  the  antitoxin  possesses  a  tryptic  power  which  is 
inferior  to  the  antitryptic  power  of  the  serum  as  a 
whole.  After  absorption  of  the  tryptic  power  by  the 
toxin,  there  would  result  a  relative  increase  in  the  anti- 
tryptic power  of  the  serum. 

CONCLUSIONS. 

1.  The  antitryptic  power  of  antidiphtheric  serum 
increases  proportionately  to  its  value  in  antitoxin  units. 

2.  The  antitoxin  seems  to  possess  a  tryptic  power 
which  is  inferior  to  the  antitryptic  action  in  the  whole 
serum. 

Xovember  8,  1909. 


AEE  AXTIBODIES  FOEMED   IN  THE  BLOOD? 

LUD\^G  HEKTOEX  AND  A.  J.  CAELSOX. 

The  suggestion  is  often  made  that  antibodies  are 
formed  in  the  blood  itself  by  the  leucocytes.  There  is, 
however,  no  conclusive  evidence  that  this  actuall}'  is  the 
case.  Now,  if  antibodies  are  formed  in  the  blood  of 
immunized  animals,  it  would  be  reasonable  to  look  for 
a  production  of  antibodies  in  animals  transfused  with 
the  blood  of  animals  of  the  same  species  in  the  early 
stages  of  antibody  formation. 

In  our  experiments,  normal  dogs  were  transfused 
with  the  blood  of  dogs  injected  with  goat  blood — 1  c.c. 
10  per  cent,  suspension  per  kilo  of  weight — a  short 
time  previousl}'.  This  quantity  comes  near  being  the 
optimum  dose  of  this  antigen,  judging  by  the  quantity 
of  antibodies  produced. 

We  give  the  main  points  of  an  experiment  illustrative 
of  several  others.  A  normal  dog  was  bled  and  trans- 
fused with  the  blood  of  a  dog  that  3  hours  previously 
had  been  injected  intravenously  with  1  c.c.  10  per  cent, 
suspension  of  goat  blood  per  kilo  of  weight.  No 
increase  in  the  antibodies  for  goat  corpuscles  developed 
in  the  serum  of  the  transfused  dog.  while  antibodies 
formed  in  the  usual  wav  in  the  donor. 


We  made  no  transfusion  earlier  than  3  hours  after 
the  injection  of  the  goat  blood.  In  the  recipients  of 
blood  from  dogs  in  the  second  or  active  phase  of  anti- 
body formation,  that  is.  on  the  -ith  and  6th  day,  the 
course  of  the  antibodies  followed  the  course  typical  of 
passively  immunized  animals  as  established  by  IMadsen 
and  others,  the  decrease  at  first  taking  place  rather 
rapidly  and  then  more  slowly.  In  no  case  was  there 
any  evidence  of  formation  of  antibodies  in  the  trans- 
fused blood. 

These  results  indicate  that  in  some  animals  at  least 
antigens  are  quickly  removed  from  the  blood  or  in  some 
way  so  changed  that  the  antigenic  property  is  lost,  and 
that  antibodies  are  not  produced  in  the  blood.  At  all 
events  in  dogs  injected  intravenously  with  goat  blood 
the  removal  or  change  of  the  antigen  takes  place  within 
3  to  6  hours;  for  there  is  no  new  formation  of  anti- 
bodies in  dogs  transfused  with  a  large  part  of  the  blood 
of  dogs  injected  with  goat  blood  3  to  6  hours  pre- 
viously. If  the  blood  so  transferred  contained  free  or 
unchanged  antigen,  or  if  antibodies  are  produced  to  any 
extent  in  the  blood  itself,  increase  of  antibodies  surely 
would  have  been  found  in  our  recipients.  In  full  accord 
with  this  result  as  to  the  recipient  is  the  fact  that  the 
new  formation  of  antibodies  preceded  in  a  perfectly 
typical  manner  in  donors  that  were  saved  by  immediate 
transfusion  from  healthy  dogs,  the  curves  reaching  a 
high  mark,  possibly  because  of  the  stimulus  of  the  loss 
of  native  blood  on  the  blood-forming  organs  which 
appear  to  take  a  principal  part  in  antibody  production. 

Our  results  consequently  support  the  view  that  anti- 
bodies in  active  immunization  are  produced  outside  of 
the  circulating  blood. 

November  S,  1909. 


MIXED    TUMOES    OF   THE   UTEEUS. 

ISABELLA  C.  HERB. 

The  specimen,  which  consists  of  the  body  of  the  uterus 
with  intact  right  ovary  and  tube,  was  removed  from  a 
woman,  55  years  of  age.  She  had  three  full-term  and 
two  premature  births.    Menstruation  ceased  at  43  years. 


She  was  ill  for  about  eight  months  before  entering  the 
hospital  with  general  pelvic  discomfort.  There  was 
considerable  discharge  from  the  uterus,  which  at  times 
became  quite  hemorrhagic.  A  diagnosis  of  malignancy 
was  made  from  a  small  piece  of  tissue  which  was 
removed  from  the  uterus  with  a  curette,  but  whether 


uterus  laid  open,  showing  tumor  in  interior. 

carcinoma,  sarcoma  or  a  combination  of  both  could  not 
be  positively  stated.  The  following  day  a  supravaginal 
hysterectomy  was  performed.  Six  months  later  there 
was  a  local  recurrence  with  death. 

The  growth  is  very  cellular,  being  composed  of  smooth 
and  striated  muscle  fibers,  elongated  cylindrical  cells  in 
various  stages  of  differentiation,  round  and  polygonal 


cells,  multinucleated  cells  and  cells  in  different  phases 
of  mitosis.  Many  large  vacuolated  cells  are  seen. 
Marchand  has  called  attention  to  the  glycogen  content 
of  these  tumors  and  it  is  presumed  that  this  substance, 
which  is  readily  soluble,  has  been  dissolved  out,  leaving 
the  vacuolated  condition  of  the  cells.  Unfortunately  the 
specimen  was  not  examined  in  the  fresh  state  for  gly- 
cogen. Large  masses  of  chromatin  occur  throughout 
the  growth.  Microscojjial  cysts  lined  by  a  single  layer 
of  low  cuboidal  cells  are  frequently  encountered.  The 
growth  is  quite  vascular,  the  vessel  walls  are  composed 
of  only  an  endothelial  coat  as  a  rule.  No  necrosis  exists 
except  on  the  surface  of  the  excrescences. 

According  to  the  usual  classification  this  tumor  would 
be  placed  with  the  rhabdomyosarcomas,  but  we  j^refer 
the  simple  name  of  mixed  tumor.  A  tumor  com- 
posed purely  of  striated  muscle  fibers  has  not  been 
observed ;  therefore  the  name  rhabdomyoma  is  a  mis- 
nomer. These  peculiar  growths  are  quite  uncommon 
in  the  uterine  body.  In  an  extensive  review  of  the  lit- 
erature we  were  able  to  find  only  eight  reported  cases. 
They  occur  after  the  menopause  is  established  and  in 
women  who  have  borne  children.  They  are  much  more 
common  in  the  cervix,  where  they  form  grape-like 
masses  which  protrude  into  the  vagina.  They  appear  in 
this  situation  during  the  child-bearing  age,  while  those 
which  develop  in  the  vagina  occur  in  early  childhood. 
When  they  develop  in  the  uterine  body  they  frequently 
form  polypoid  masses  which  extend  into  the  uterine 
canal  or  penetrate  to  a  gi-eater  or  less  extent  the  uterine 
muscle.  Local  recurrence  with  death  usually  occurs 
within  six  months  after  removal.  Metastasis  is  the 
exception,  and  when  it  occurs  it  is  through  the  blood 
stream;  the  regional  lymph  glands  as  a  rule  are  not 
involved.  The  secondary  growth  most  frequently  con- 
tains only  one  kind  of  tissue,  namely,  the  sarcomatous 
element. 

November  8.  1909. 


ACTINOMYCOSIS  OF  THE  OVARIES  AND 
TUBES. 

D.  J.  DAVIS. 

Abdominal  actinomycosis  is  not  uncommon,  forming, 
according  to  Wright,  about  20  per  cent,  of  all  cases  of 
this  disease.  Involvement  of  the  ovaries  and  tubes, 
however,  is  rare.  Recently  Hamm  and  Kellar^  have 
carefully  reviewed  the  literature  and  collected,  including 
their  own,  23  cases.  All  of  these  cases,  with  possibly 
one  exception,  were  undoubtedly  primary  abdominal 
actinomycosis,  originating,  as  a  rule,  in  the  intestinal 
canal,  especially  about  the  cecum  and  appendix.  In  one 
case,  an  old  lady  with  marked  prolapse  of  the  uterus, 
probably  the  sexual  organs  were  directly  infected  from 
without. 

A  case  of  actinomycosis  of  the  ovaries  and  tubes 
occurred  in  the  service  of  Dr.  Wagner  in  St.  Joseph's 
Hospital  in  a  young  girl,  age  19  years.  She  had  been 
troubled  with  abdominal  symptoms  of  an  indefinite  char- 
acter for  many  years,  having  had  at  one  time  an  attack 
of  jaundice.  Later  she  was  treated  for  appendicitis. 
Both  tubes  and  ovaries  were  removed,  the  uterus  not 
being  involved.  Large  abscesses,  the  size  of  small 
oranges,  occurred  in  both  ovaries.  The}^  contained  thick, 
greenish-3'^ellow,  tenaceous,  fetid  pus,  and  the  wall, 
about  1  cm.  in  thickness,  consisted  on  the  outer  surface 
of  dense  white  connective  tissue,  within  which  was  a 
layer  of  granulation  tissue  of  a  reddish  color  inter- 
spersed here  and  there  with  regions  of  yellowish  necrotic 
tissue.  About  the  appendages  in  the  pelvis  were  large 
gelatinous  masses,  several  centimeters  in  diameter.  The 
tube,  including  the  fimbria  on  the  left  side,  was  firmly 
bound  to  the  ovarian  abscess  by  fibrous  tissue.  The 
mucosa  was  not  involved  and  the  tube  was  not  enlarged. 
On  the  right  side  the  tube  and  fimbria  were  likewise 
firmly  united  to  the  abscess  by  adhesions;  but  the  fim- 
bria and  the  greater  portion  of  the  tube  were  enlarged 
and  the  lumen  was  distended  and  contained  thick  pus. 
A  small  portion  of  the  tube  near  the  uterus  by  micro- 
scopic examination  showed  little  or  no  involvement. 

1.  Beitr.  z.  Gebiu'tsh.  u.  Gynilk.,  1909,  xiv,  239. 
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Histologically  the  wall  of  the  abscess  may  be  divided 
into  three  zones.  The  outer  zone  is  composed  of  dense 
connective  tissue,  containing  a  moderate  number  of 
blood  vessels,  many  of  which  are  surrounded  by  masses 
of  round  cells.  Within  this  zone  is  a  second  zone  made 
up  of  younger  connective  tissue,  as  a  rule,  rich  in  blood 
vessels.  In  many  places  in  this  zone  the  tissue  is  com- 
posed almost  entirely  of  plasma  cells.  Polynuclear 
leucocytes  are  also  common,  and  epithelioid  cells  in 
places  are  abundant.  Here  also  occur  giant  cells,  which 
are  large  multinuclear  cells  containing  from  5  to  15 
nuclei,  always  arranged  in  the  center  and  having  abun- 
dant, finely  granular  protoplasm.  The  inner  zone  is 
made  up  almost  entirely  of  pus  cells.  Here  and  there 
are  some  large  cells  containing  brown  pigment  granules 
and  occasionally  cholesterin  crystals  are  seen.  Sections 
of  the  tube  reveal  in  a  general  way  a  structure  from 
without  inward  similar  to  that  of  the  abscess.  Many 
leucocytes  are  present  in  the  lumen.  The  mucosa  is 
infiltrated  with  leucocytes  and  round  cells,  and  just  out- 
side the  mucosa  plasma  cells  are  abundant.  The 
wall  is  thickened  and  nearly  everywhere  may  be  found 
more  or  less  round-cell  infiltration.  Giant  cells  of  the 
type  above  described  are  here  also  occasionally  encoun- 
tered in  the  submucosa. 

In  smears  of  the  pus,  Gram-positive,  non-acid  fast, 
branching  filaments  were  easily  found.  No  yellow 
granules  were  seen  macroscopically.  In  the  outer  part 
of  the  tube  typical  rays  were  found  in  sections  of  the 
tissue.  The  branching  filaments  were  easily  found  also 
in  sections  of  the  ovarian  abscess  stained  by  Gram's 
method.  Actinomyces  were  obtained  in  cultures  from 
the  pus.  Anaerobic  and  aerobic  cultures,  and  also 
stained  smears,  revealed  no  other  organism  present. 
The  organism  is  non-acid  fast,  grows  better  anaerobic- 
ally,  shows  distinct  branching,  grows  slowly  and  pro- 
duces the  typical  growth  of  actinomyces  on  agar,  broth, 
etc.  Inoculations  into  guinea-pigs  with  pus  from  the 
abscess  and  with  the  organism  in  pure  culture  gave  nega- 
tive results. 

The  stools  were  examined  for  pus,  blood  and  actin- 
omyces with  negative  results.  The  urine  contained  no 
organisms.  The  patient  gave  a  distinct  tuberculin  reac- 
tion (v.  Pirquet).     She  did  not  react  to  a  concentrated 
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extract  of  actinomvces  prepared  by  digesting  the  organ- 
isms for  several  hours  with  N/10  NaOH. 

Following  the  operation  some  discharge  from  the 
drainage  tube  continued,  in  which  were  found  typical 
branching  actinomycotic  filaments.  The  patient  under 
treatment  with  iodids  and  copper  sulphate  irrigation 
made  a  rapid  recovery  with  no  recurrence  six  mouths 
later. 

DISCUSSION"  BY  CARL  WAGXER. 

Dr.  Davis  has  covered  the  subject  so  thoroughly  that 
little  remains  to  be  said,  and  I  want  to  touch  only  on  a 
few  points.  The  patient  was  a  young  woman,  19  years 
of  age,  with  a  negative  family  history.  She  was  taken 
sick  about  seven  years  ago  with  a  severe  attack  of  pain 
in  the  abdomen  followed  by  vomiting,  chills  and  fever. 
Every  two  or  three  months  she  suffered  in  that  way. 
Three  years  ago  she  could  not  walk  erect  on  account  of 
continuous  pains.  She  did  not  menstruate  for  three 
months  and  remained  sick  all  winter.  In  the  spring  of 
that  year  she  went  to  Denmark,  where  she  remained 
fairly  well  for  a  whole  year,  but  was  not  entirely  free 
from  pain  and  was  always  constipated.  The  diagnoses 
made  by  the  various  doctors  in  attendance  differed 
between  malarial  fever,  anemia,  indigestion,  biliousness 
and  appendicitis.  Of  late  the  pains  were  located  in  the 
lower  part  of  the  abdomen  and  took  on  a  more  severe 
character,  so  that  the  attacks  assumed  the  nature  of 
convulsions.  Difficulty  of  defecation  advanced  to  the 
state  of  partial  obstruction.  After  her  last  attack  sev- 
eral surgeons  were  called  in  consultation  and  an  opera- 
tion was  agreed  on,  but  not  performed.  The  diagnosis 
was  appendicitis.  A  week  after  this  she  came  under  my 
observation. 

Si  at  us  Pra'scns. — Development  of  muscles  and  fat 
only  fair.  Color  of  face  rather  pale.  Circulatory  and 
respiratory  findings  negative.  Abdomen  meteoritic. 
Bimanual  examination  revealed  a  large  mass  in  the  pel- 
vis. Uterus  and  ovaries  could  not  be  outlined.  The 
mass  was  sensitive  to  the  touch.  Urine  and  feces  nega- 
tive. Leucocytosis  of  12,000.  Diagnosis. — Double  pyo- 
" salpinx.  Operation. — On  opening  the  abdomen  through 
a  median  incision,  a  large  gelatinous  mass  was  at  first 
met  with,  and  under  this  a  solid,  very  resistant  mass 
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occupying  the  larger  and  lesser  pelvis  could  be  felt. 
This  picture  seemed  so  unusual  to  me  that  I  asked  Dr. 
Davis,  our  pathologist,  for  his  opinion;  but  we  did  not 
decide  positively  on  the  diagnosis ;  and,  while  it  looked 
like  a  degenerated  sarcoma  originating  in  the  pelvic 
bone,  a  case  of  similar  appearance  being  still  in  m)- 
memory  which  I  saw  in  the  practice  of  Dr.  Henrotin, 
and  which  he  closed  up  again  as  an  inoperable  myxo- 
sarcoma, it  did  not  seem  plausible  on  account  of  the 
long  duration  of  the  condition.  Hesitating  at  first,  I 
finally  decided  to  operate  because  the  increasing  bowel 
obstruction  necessitated  surgical  interference  to  afford 
some  relief  and  it  also  seemed  advisable  to  obtain  some 
of  the  tissue  from  the  growth  for  microscopic  examina- 
tion. AAliile  trying  to  outline  the  fundus  of  the  uterus 
I  met,  very  deep  down,  a  fluctuating  area,  which  I  pene- 
trated with  my  finger,  with  the  result  that  an  extraordi- 
narily copious  flow  of  very  fetid  pus  followed.  This 
permitted  me  to  return  to  my  first  diagnosis  of  pyosal- 
pinx,  and  I  extirpated  both  appendages.  The  gelatin- 
ous masses  were  undoubtedly  nothing  but  distended  Ijm- 
phatics,  and  the  density  of  the  mass  finds  its  explana- 
tion in  the  characteristic  anatomical  disposition  of 
actinomycosis,  which  tends  to  fil)rosis.  The  convales- 
cence of  the  patient  was  accompanied  by  rise  in  tem- 
perature; the  discharge  of  the  drainage  opening  was 
very  profuse  and  did  not  seem  to  change  greatly  either 
in  consistency  or  in  quantity  during  the  first  three 
weeks.  At  the  suggestion  of  Dr.  Davis  I  irrigated  the 
wound  a  few  times  with  1  per  cent,  solution  of  copper 
sulphate.  Within  a  few  days  a  rapid  cessation  and 
change  of  the  pus  to  a  serous  consistency  took  place, 
also  the  fever  abated.  Internally  I  gave  iodid  of  potas- 
sium. The  patient  left  the  hospital  after  the  fourth 
week  in  a  very  good  condition.  A  month  afterward  she 
presented  herself  for  re-examination.  I  found  her  free 
from  pain,  with  a  firm  scar  in  the  line  of  incision,  and 
she  had  gained  considerably  in  weight.  There  was  no 
recurrence. 

November  S,  1909. 
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SOME    UNUSUAL   BACTEEIA    ASSOCIATED 
WITH   UEINAEY   INFECTIONS. 

D.  J.  DAVIS. 

From   the  Memorial   Institute  for   Infectious  Diseases,   Chicago 

While  studjdns:  the  bacteriology  of  the  urine  in  cases 
of  chronic  nrinar}'  infections,  some  unusual  forms  of 
bacteria  were  encountered.  Attention  is  here  directed 
to  three  varieties,  which,  for  convenience,  will  be 
referred  to  as  Bacillus  A,  Bacillus  B,  and  Bacillus  C. 

Bacillus  A  was  isolated  in  pure  culture  from  two 
cases.  The  first  case,  male,  age  41,  gave  a  history  of  pus 
in  the  urine  for  at  least  eight  years,  and  many  years 
before  this  time  the  patient  passed  a  small  stone 
through  the  urethra.  At  the  present  time  the  urine 
contains  many  pus  cells,  but  no  red  cells,  and  is  acid  or 
neutral  in  reaction.  A'-ray  pictures  revealed  no  urinary 
calculi.  Stained  smears  and  guinea-pig  inoculation 
exclude  tuberculosis,  and  cystoscopic  examination  gave 
negative  results.  His  general  health  is  good.  No  his- 
tory of  venereal  disease  was  obtained. 

In  the  urine  constantly  Avere  found  minute  Gram- 
negative,  non-motile  bacilli,  many  of  which  were  inside 
the  leucocytes.  This  organism  grows  only  in  blood 
media  at  body  temperature.  It  develops  aerobically  and 
anaerobically  and  the  colonies  are  scarcely  visible  at  the 
end  of  twenty-four  hours.  About  the  colony  is  a  zone 
of  clear  hemolysis  and  no  evidence  of  symbiosis  occurs. 
The  colonies  are  very  minute,  finely  granular  and  round 
or  oval.  On  blood  agar  slants  they  are  small  and  dis- 
crete; growth  in  the  water  of  condensation  is  abundant. 
The  bacillus  is  about  the  size  of  the  influenza  bacillus; 
it  is  polar  staining,  non-acid  fast  and  stains  readily 
with  the  ordinary  dyes.  All  attempts  to  cultivate  it  in 
urine  or  urine  media  have  failed.  It  is  non-pathogenic 
for  rabbits  and  guinea-pigs;  it  does  not  form  abscesses 
when  injected  subcutaneously  into  animals  and  produces 
no  odor  on  media.  It  does  not  produce  gas  in  blood 
glucose  media  and  does  not  change  blood  litmus  milk. 
It  is  readily  phagocy table.  The  patient's  serum  is  not 
specifically  lytic  for  the  bacillus  and  does  not  agglutin- 
ate it  even  in  low  dilutions.  The  opsonic  index,  however, 
is  high,  ranging  from  1.5  to  6.     Injections  of  the  dead 
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bacilli  in  the  patient  once  a  week  for  a  period  of  two 
months  had  no  appreciable  effect. 

The  second  case  in  which  the  bacillus  was  recovered 
in  pure  culture  from  the  urine  was  a  young  woman  who, 
for  several  months  past,  had  been  troubled  with  indefi- 
nite pains  in  the  joints  and  muscles.  Physical  examina- 
tion revealed  nothing  significant.  In  the  urine  there 
was  found  constantly  in  moderate  numbers  a  small 
Gram-negative  bacillus  corresponding  in  every  detail  to 
the  organism  described  in  the  first  case.  Pus  cells  were 
present  in  small  numbers  in  the  urine.  The  serum  was 
not  agglutinative  and  the  opsonic  index  was  above  nor- 
mal. Several  injections  of  the  dead  bacilli  seemed  to 
have  little,  if  any,  effect,  though  the  bacilli  in  the  urine 
diminished  in  numbers,  but  did  not  entirely  disappear. 

This  bacillus  should  be  classed  with  the  hemophilic 
group.  It  differs  from  Pfeiffer's  bacillus  in  that  it  is 
hemolytic,  grows  anaerobicall}^  shows  no  evidence  of 
symbiosis  with  other  bacteria  and  differs  in  certain 
minor  cultural  characteristics. 

Bacillus  B  was  isolated  in  pure  culture  from  the  urine 
and  prostatic  secretion  in  a  case  of  long-standing  uri- 
nary infection  dating  back  several  years  to  an  attack  of 
gonorrhea  followed  by  a  stricture.  There  was  present 
arthritis  involving  the  joints  of  the  feet,  hands  and 
especially  the  elbows.  The  urine  was  as  a  rule  slightly 
alkaline  or  neutral,  never  acid.  Pus  was  abundant;  no 
red  cells  or  casts  and  no  tubercle  bacilli.  The  prostate 
was  enlarged  and  tender.  Gonococci  were  not  found. 
The  bacilli  occurred  constantly  in  large  numbers  and 
at  times  many  were  within  the  leucocytes.  The  bacillus 
is  Gram-negative,  non-motile,  and  nearly  as  large  as  the 
colon  bacillus.  In  the  urine,  and  especially  in  broth 
cultures,  it  often  forms  long  curved  threads  which  stain 
irregularly.  On  blood-agar  plates  the  colonies  grow 
slowly,  are  very  minute  and  produce  a  clear  zone  of 
hemolysis.  The  organism  grows  slightly  better  anaero- 
bically.  It  grows  on  plain  media,  urine  media,  ascitic 
media,  but  best  on  blood  media.  It  does  not  produce 
gas  in  sugars,  does  not  form  indol,  and  the  cultures  and 
urine  are  odorless.  It  slowly  but  permanently  acidifies 
litmus  milk,  but  does  not  produce  coagulation.  It  is  not 
highly  pathogenic  for  animals  and  does  not  produce  sub- 
cutaneous abscesses.     It  is  specifically  agglutinated  in 
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low  dilutions  by  the  patient's  serum  (1/20-1/40)  and 
is  exceedingly  susceptible  to  lysis  by  both  the  homolo- 
gous and  normal  sera.  The  opsonic  index  taken  for  a 
period  of  several  weeks  ranged  from  1.1  to  2.3. 

Inoculation  with  the  dead  bacilli  apparently  gave 
some  temporary  relief  of  the  joint  symptoms,  though 
this  was  not  permanent.  No  effect  on  the  urinary  find- 
ings was  noticed. 

Bacillus  C  is  a  large  Gram-positive  organism  isolated 
from  a  case  of  long-standing  hematuria  in  a  young 
woman.  It  was  obtained  from  the  catheterized  urine 
repeatedly  over  a  period  of  many  months  and  was  always 
associated  with  an  organism  belonging  to  the  colon 
group.  Since  girlhood  the  patient  had  turbid  urine, 
and  for  several  years  at  intervals  passed  considerable 
quantities  of  blood.  Catheterization  of  the  ureters 
revealed  the  fact  that  the  urine  from  both  kidneys  con- 
tained the  bacilli,  but  the  blood  came  only  from  the 
right  side.  Later  a  right  nephrotomy  was  made  and  the 
organisms  were  obtained  from  the  pelvis  of  the  kidney. 
No  cause  was  found  for  the  hematuria  other  than  the 
infection.  Tuberculosis,  tumor,  calculi,  etc.,  were 
excluded.  The  bacillus  is  non-motile,  non-acid  fast, 
takes  the  Gram  stain  deeply  and  stains  readily  with 
ordinary  dyes.  It  is  large  and  broad  and  often,  espe- 
cially on  artificial  media,  forms  long  threads  which 
never  branch  and  which  at  times  occur  in  large  tangled 
masses.  The  bacilli  are  usually  slightly  curved  and 
irregular  in  form,  presenting  thickenings  at  the  center 
and  ends.  Spore  formation  was  not  observed.  It  was 
isolated  with  difficulty  on  urine  glucose  agar  slants.  It 
does  not  appear  on  plating  the  urine  in  the  ordinary 
way.  The  growth  is  slow,  the  colonies  requiring  several 
days  to  attain  maximum  size.  They  are  gray,  raised 
and  moist,  and  with  low  magnification  show  the  tangled 
meshwork  of  bacterial  threads.  It  is  a  strict  aerobe  and 
does  not  grow  at  room  temperature.  In  urine  and  broth 
a  sediment  is  formed  with  little  or  no  turbidity  above 
and  it  does  not  decompose  the  urine.  ISTo  gas  is  formed 
in  the  sugars ;  it  produces  no  change  in  milk,  and  it  is 
not  acidophilic.  It  is  not  pathogenic  for  animals,  does 
not  produce  subcutaneous  abscesses  and  is  readily  taken 
up  by  leucocj^tes.     On  blood  agar  it  is  not  hemolytic. 
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There  is  no  evidence  that  this  organism  is  etiologically 
associated  with  the  clinical  condition,  but  its  occurrence 
in  the  ureters  and  pelvis  of  the  kidney  even  in  associa- 
tion with  another  organism  is  of  interest.  Of  interest 
also  is  its  peculiar  morpholog}-  and  its  apparent  adapta- 
tion for  growth  on  media  containing  urine. 

A  careful  search  of  the  literature  reveals  no  organism 
similar  to  those  described  above.  Catheterized  speci- 
mens of  urine  were  obtained  from  43  normal  cases  and 
examined  anaerobically  and  aerobically  on  blood-agar 
plates  and  smears.  Xo  organisms  similar  to  these  bacilli 
were  found. 

October  11.  1009. 


OBSEETATIOXS     OX     PFEIX     METABOLISM.* 
H.  GIDEOX  WELLS  AND  HARRY  J.  CORPER. 

At  the  March  meeting  was  presented  a  report^  oh 
certain  phases  of  the  comparative  physiology  of  nuclein 
metabolism,  in  which  evidence  was  brought  forward- 
that  the  biologic  law  that  the  individual  in  its  develop- 
ment reflects  the  entire  developmental  history  of  its 
species,  may  hold  as  true  for  the  chemistiy  of  the 
organism  as  it  has  been  found  to  be  for  its  anatomical 
characteristics.  Thus  in  such  a  simple  organism  as  the 
yeast  cell  there  is  found  only  a  single  enzjTne,  guanase, 
acting  on  the  purins  of  the  yeast;  while  ascending  the 
scale  to  the  mollusk  we  find  both  guanase  and  adenase, 
but  none  of  the  oxidizing  enzymes.  The  birds  and  rep- 
tiles seem  to  possess  enzymes  which  will  form  uric  acid 
from  the  purins,  but  cannot  destroy  the  uric  acid,  uri- 
case  having  been  found  as  yet  only  in  mammals.  Men- 
del and  Mitchell  have  found  that  the  several  enz3Tnes 
mentioned  are,  in  the  case  of  the  pig,  developed  one  at  a 
time  in  the  order  uientioned.  The  earliest  embryos  pos- 
sess only  the  adenase  and  guanase.  the  xantho-oxidase 
appearing  at  or  about  birth,  while  the  uricase  is  found 
but  feebly  active  even  two  months  after  birth. 

*  The  full  details  of  this  work  will  be  found  in  the  Journal  of 
Biological  Chemistry.  1909.  Vol.  vi.  Xos.  4  and  6. 
l.^Tr.    Chicago   Path.    Soc.    1909,   vii,    244. 
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"We  have  made  a  study  of  the  piirin  metabolism  of  the 
human  fetus,  with  veiy  similar  results.  The  several 
enzymes  which  accomplish  purin  metabolism  in  the 
human  organism  are  developed  independently  as  to  time 
during  the  course  of  intrauterine  life,  the  fetus  at  term 
being  equipped  with  the  same  enzymes  as  the  adult, 
thus  differing  from  the  dog  and  pig. 

Giianase  is  present  in  the  fetus  at  the  third  month, 
the  earliest  stage  studied,  and  at  all  later  periods. 
Adenase  is  absent  in  the  three  months'  fetus,  but  is 
present  at  the  fifth  month,  intermediate  stages  not  hav- 
ing been  examined.  This  demonstrates  that  these  two 
amidases  are  not  only  independent  enzymes,  but  that 
they  are  developed  independently.  The  liver  of  the 
human  fetus  at  and  after  the  fifth  month  contains  both 
adenase  and  guanase,  thus  differing  from  the  dog  and 
pig  liver. 

Xantlw-oxidase  is  demonstrable  in  the  liver  and  in 
the  combined  viscera  at  full  term,  but  not  in  the  muscle, 
intestine,  kidneys,  spleen  and  thymus.  It  cannot  be 
demonstrated  in  the  liver  or  other  tissues  at  or  before 
the  sixth  month,  presumably  being  developed  between 
that  time  and  full  term.  Evidence  of  the  lability  of 
xantho-oxidase  was  obtained,  it  being  destroyed  by  long 
standing,  or  when  tissues  other  than  the  one  containing 
the  xantho-oxidase  are  present  in  the  autolyzing  mix- 
ture. At  no  time  in  intrauterine  life,  or  afterward,  does 
the  human  tissue  seem  to  have  uricolytic  properties. 

Fetal  tissues  seem  to  contain  much  more  guanine 
than  adenine,  since  upon  autolysis  the  resulting  solution 
is  constantly  found  to  contain  about  twice  as  much 
xanthine  as  hypoxanthine. 

Human  placenta  contains  about  14  per  cent,  of  nitro- 
gen (dry  weight),  and  about  2.1  per  cent,  of  this  is 
purin  nitrogen;  that  is,  about  0.13  per  cent,  of  the 
fresh  weight,  or  0.66  per  cent,  of  the  dry  weight  consists 
of  purins.  Of  the  purins  approximately  45  per  cent,  is 
guanine,  40  per  cent,  adenine,  and  15  per  cent,  hypo- 
xanthine. A  trace  of  xanthine  may  also  be  found,  but 
the  amount  is  so  small  that  it  probably  is  the  result  of 
either  post-mortem  autolysis  or  of  autolysis  in  infarcted 
areas. 
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The  presence  of  xantho-oxidase  or  iiricase  could  not 
be  demonstrated  in  mature  placenta. 

In  view  of  the  total  absence  of  uricolytic  activity  on 
the  part  of  human  tissues  at  all  ages,  as  shown  not  only 
by  these  and  other  experiments  in  vitro,  and  the  observa- 
tions of  Wiechowshi  in  vivo,  it  is  evident  that  the  com- 
mon occurrence  of  uric  acid  infarcts  in  the  kidneys  of 
the  new-born  cannot  be  ascribed  to  defective  formation 
of  uricolytic  enzymes.  Probably  they  result  from  the 
high  proportion  of  uric  acid  which  is  present  in  the  urine 
of  the  new-born  infants,  and  which  presumably  comes 
from  destruction  of  leucocytes,  and  perhaps  also  from  the 
loss  of  the  nuclei  from  the  fetal  red  blood  corpuscles. 
Local  conditions  in  the  kidne}^  such  as  the  hyaline  mat- 
rix described  by  Flensburg,  may  favor  the  deposition  of 
uric  acid. 

'The  absence  of  uricase  in  either  fetal  tissues  or  pla- 
centa throws  some  doubt  npon  the  current  statement 
that  aleantoin  is  found  in  the  urine  of  pregnant  women 
and.  infants,  a  statement  which  has  already  been  ques- 
tioned by  Wiechowski. 

October  11.  1909. 
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A  CASE  OF  HOLOACARDIUS  ACEPHALUS. 
HARRY  JACKSON 

The  specimen  here  presented  occurred  in  the  practice 
of.  Dr.  A.  E.  Biidde,  Norway,  Mich.,  and  was  sent  to 
Professor  Zeit,  who  kindly  asked  me  to  report  the  case. 

Clinical  History. — Furnished  by  Dr.  Budde.  The  mother  is 
19  years  of  age,  of  Canadian-French  origin,  and  a  barmaid. 
She  has  had  two  illegitimate  pregnancies,  the  first  one  two 
years  ago,  when  a  normal  child  was  delivered. 

The  mother  and  two  sisters  have  congenital  syphilis.  The 
mother's  father  died  of  tuberculosis. 

The  present  pregnancy  was  of  nine  months'  duration  and 
labor  was  normal.  Diagnosis  was  pregnancy  with  tumor.  First 
a  normal,  viable,  314-pound  male  child  was  delivered.  Then 
the  "tumor"  which  proved  to  be  the  malformation  here  pre- 
sented. 

EXAMIN.^TION    OF   SPECIMEN 

Fetus  (Fig.  1). — The  malformed  fetus  measures  16.5 
cm.  in  length  and  714  cm.  in  width  and  weighs  350 
grams.  It  shows  a  body  and  two  legs,  the  head  and 
arms  being  absent.  The  skin  is  discolored  and  macer- 
ated. The  legs  are  of  unequal  length  and  there  are  no 
toes.  Two  cm.  from  the  anterior  extremity  of  the  body 
is  a  hernial  sac  occupying  the  site  of  the  umbilicus.  This 
sac  is  31/^  cm.  in  diameter  and  contains  several  coils 
of  small  intestine.  To  it  the  umbilical  cord  is  attached. 
Two  cm.  from  the  posterior  extremity  of  the  body  on  the 
ventral  surface  is  a  small  penis-like  structure.  There 
is  no  anal  opening.  There  is  a  sm.all.  warty  nodule  1 
cm.  to  the  left  of  the  umbilicus. 

Radiogram  (Fig.  2). — The  radiogram  shows  a  fairly 
well-developed  skeleton.     There  are  eight  ribs  on  each 
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side  of  the  vertebral  column  of  fourteen  vertebrae.  The 
scapulae  are  present,  but  there  are  no  clavicles  or  bones 
of  the  arms  or  skull.  Two  ilia  and  two  ischia  are 
fairh^  well  developed.  Two  fibulae  are  seen  of  normal 
length;  one  tibia  only  is  present,  that  of  the  right  leg. 
What  appears  to  be  the  calcaneus  and  os  calcis  and 
metatarsal  bones  are  present  in  each  foot.  There  are  no 
phalanges  visible. 

A  sagittal  section  shows  the  skin  and  subcutaneous 
tissues  1^  cm.  thick  and  edematous.  There  are  several 
small  cysts  present  in  this  tissue,  and  one  large  cyst 
3x1%  cm.  is  seen  near  the  anterior  extremity  of  and 
dorsal  to  the  vertebral  column.  This  contained  a  clear 
fluid.  Beneath  the  subcutaneous  tissue  is  a  layer  of 
fatty  and  muscular  tissue  varying  from  14  to  1  cm.  in 
thickness.  A  soft  jnyxomatous  tissue  fills  in  the  space 
between  this  layer  and  the  bony  structures,  except  a 
small  cavity  connected  with  the  hernial  protrusion  and 
extending  from  it  downward  into  the  pelvis.  This 
contains  a  few  coils  of  large  intestine  which  end  blindly 
in  the  pelvis.  Xo  other  internal  organs  can  be  recog- 
nized. 

Sections  taken  from  various  parts  of  the  body  show, 
Tuicroscopically.  striped  muscle,  fat,  edenu^tous  connec- 
tive tissiie,  epithelium  and  thin-walled  intestine  con- 
taining desquamated  epitlielial  cells  and  debris.  Xo 
nervous  tissue  was  found. 

The  placenta  measures  121/4  cm.  x  ll^A  cm.  and 
weighs  365  gm.  There  are  two  amnions,  one  being 
three  times  as  large  as  the  other.  There  is  one  chorion. 
There  are  two  separate  cords,  one  to  the  normal  fetus 
measures  36  cm.  x  1  cm.  and  is  attached  -4i/o  cm.  from 
the  margin  of  the  placenta.  The  cord  to  the  malformed 
fetus  is  attached  to  the  placenta  4  cm.  from  the  attach- 
jnent  of  tlie  other  cord  and  measures  14  cm.  x  2  mm. 

CONCLUSIONS. 

1.  The  specimen  presented  lacks  the  upper  part  of 
the  thorax  and  the  head — and  having  no  heart  (acar- 
dius)  is  dependent  upon  tlio  licart  of  a  twin  fetus  for 
its  circulation. 

2.  Both  fetuses  had  their  origin  in  a  single  ovum  as 
is  evidenced  l)v  tlie  singU'  ]ilacenta  and  the  single 
chorion. 


Figure    1. 


Figure    2. 
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3.  It  is  said  tliat  the  blood  current  is  reversed  in  the 
acardiac  fetus  due  to  the  greater  pressure  in  the  vessels 
of  the  fully  formed  fetus.  The  disturbances  in  blood 
supply  probably  account  for  the  edematous  condition 
of  the  tissue  of  the  acardiac  fetus. 

4.  The  specimen  here  presented  is  a  typical  example 
of  a  headless  acardiac  fetus — holoacardius  acephalus. 

THEORIES  AS  TO  ORIGIN. 

Two  theories  have  been  advanced  to  explain  the  ori- 
gin of  this  anomaly. 

AhlfekV  assumes  that  two  liealthy  embryos  may 
develop  in  a '  single  ovum,  the  allantois  of  one  being 
formed,  by  a  few  hours,  sooner  than  the  other.  The 
first,  reaching  the  internal  surface  of  the  chorion,  grows 
entirely  or  partly  around  it.  The  second  endeavors  to 
do  this.  If  it  grows  to  a  portion  of  the  chorion,  then 
its  vessels  have  a  small  portion  of  the  placenta  for 
nutriment;  otherwise  it  attaches  itself  to  the  allantois 
of  the  first  and  gets  its  nutriment  directly  from  the 
umbilical  cord.  The  heart  functionates  only  feebly  and 
finally  atrophies,  leaving  a  maldevelopment  of  the  upper 
part  of  the  body. 

Marchand  and  Schwall:)e-  disagree  with  Ahlfeld 
because : 

1.  It  has  been  found  by  recent  studies  that  the 
eml)rvo  does  not  have  the  free  allantois  assumed  l)v 
Ahlfeld. 

2.  The  theory  does  not  account  for  the  wide  diver- 
gence of  the  forms  if  all  develop  at  the  same  time. 

3.  It  does  not  account  at  all  for  the  acardius  acor- 
mus. 

Therefore,  Dareste,  Marchand.  Schatz^  and  Schwalbe 
favor  the  theory  of  a  defect  which  is  developmental. 
One  primitive  streak  may  be  imperfect  from  the  begin- 
ning and  lead  to  various  imperfections. 

Schwalbe*  gives  the  following  classification  of  acar- 
diac monsters: 

1.  Ahlfeld  :  Missbildungen. 

2.  Schwalbe  :  Die  Morphologie  der  Missbildungen.  II  Teil-Jena, 
pp.    140-174. 

3.  Schatz  :  Beitriige  zur  Thysiologie  des  Fotus.  die  acardii.  und 
ihre   verwandten,   1900. 

4.  Schwalbe  :  Die  Morphologie  dei-  Missbildungen,  Jena,  190G. 
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Gemini  inequales: 

One  twin  normal,  the  other  with : 

A.  Heart  rudimontarv — hemiacardiiis. 

B.  Heart  absent — holoacardius. 

1.  Acephalus — without  a  head. 

2.  Acormus — without  a  body — head  only  is 

present. 

3.  Amorphous — with  only  a  lump  of  flesh 

and  no  recognizable  organs. 
Feb.   14.  1910. 


IS  THE  DUODENUM  ESSEXTIAL  TO  LIFE  ? 

S.  A.  :\IATTHEWS. 

Some  time  ago  J.  AY.  Draper  Maury^  published  the 
results  of  his  study  on  intestinal  obstruction  based  upon 
observations  made  on  four  liundred  experimentally  pro- 
duced lesions. 

These  observations  lead  him  to  suggest  the  idea  that 
the  duodenum  (dogs),  independent  of  the  secretions 
thrown  into  it  from  the  stomach,  liver  and  pancreas, 
secretes  sometliing  which  is  essential  to  life.  Any  inter- 
ference with  this  hj-pothetical  secretion  soon  induces 
"physiological  death." 

Independent  of  Maury,  I  have  observed  the  effects 
upon  dogs  of  closure  of  the  pylorus  with  short  and  long 
loop  gastro-enterostomies :  of  total  extirpation  of  the  duo- 
denum ;  of  duodenal  loops  drained  and  undrained,  with 
and  without  the  bile  and  pancreatic  juice;  and  the 
effect  of  transplanting  i^atches  of  the  duodenum  into  the 
jejunum  just  distal  to  the  gastro-enterostomy  with  the 
following  results.  (Tlie  experiments  herein  (letailed  are 
simply  types  of  operations  performed  to  determine,  as 
far  as  possible,  the  role  of  the  duodenum.) 

EXPERIMEXTS    I. 

The  pylorus  was  closed  and  a  gastro-enterostomy  was 
made  35  cm.  from  the  pylorus.  In  this  t}^pe  of  opera- 
tion the  animals  soon  recovered  from  the  immediate 
effects   of   the   operation.      During   the   first   few   days 

1.  Am.   Jour,  of  the  Med.   Sciences,  1909.  cxssi.   "2-3. 
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after  the  operation  some  vomiting  took  place,  but  the 
most  noticeable  effects  were  a  persistent  diarrhea  and  a 
gradual  loss  of  flesh.  The  animals  died  in,  aI)out  five 
weeks  in  a  state  of  extreme  inanition.  Death  here  was 
very  similar  to  death  following  the  total  extirpation  of 
the  pancreas,  but  without  any  of  the  urinary  findings 
characteristic  of  removal  of  the  pancreas.  The  inani- 
tion was  due  to  a  lack  of  digestion  and  assimilation  of 
the  food  in  the  intestines.  In  fact,  the  animals  died 
simply  of  starvation. 

EXPERIilEXTS   II. 

The  pylorus  was  closed  and  a  gastro-enterostomy  was 
made  10  cm.  from  the  pylorus.  The  common  bile  duct 
and  both  of  the  pancreatic  ducts  were  tied  and  the  gall- 
bladder drained.  The  animals  lived  in  comparatively 
good  health. 

experi:mexts  hi. 

The  pylorus  was  closed,  bowel  closed  10  cm.  from  the 
pylorus,  making  a  duodenal  loop  10  cm.  long;  and  a 
gastro-enterostomy  -was  made  just  distal  to  the  duo- 
denal closure.  The  duodenal  loop  was  drained  to  the 
outside.  In  some  of  the  operations  of  this  type  the 
common  bile  duct  and  pancreatic  ducts  were  tied  and 
the  gall-bladder  drained.  Animals  so  operated  on  lived 
only  from  48  to  GO  hours.  It  made  no  difference  on  the 
length  of  life  whether  the  bile  and  pancreatic  juice 
were  allowed  to  enter  the  duodenal  loop  or  were  drained 
to  the  outside. 

EXPERIMEXTS   IV. 

Operations  were  the  same  as  in  Experiments  III, 
with  the  addition  that  the  jejunum  just  distal  to  the 
gastro-enterostomy  was  turned  around  and  anastomosed 
into  the  duodenal  loop  so  that  the  contents  of  the  stom- 
ach had  to  meet  the  duodenal  secretion  in  the  jejunum. 
Animals  so  operated  upon  lived  in  good  health.  The 
results  of  this  type  of  operation  were  independent  of  the 
presence  or  absence  of  bile  and  pancreatic  juice  in  the 
duodenal  loop. 

EXPEEIMEXTS   V. 

The  operation  consisted  of  dividing  the  pylorus  and 
closing  the  stomach  opening;  the  duodenum  also  was 
divided   12  cm.   from  the  pylorus   and  the  distal   end 


24 

closed.  A  patch  was  taken  from  the  inner  side  of  the 
dnodenum  with  as  little  interference  to  its  circulation 
as  possible  and  transplanted  into  the  bowel  just  below 
its  closed  end.  The  remainder  of  the  duodenum  was 
removed,  tlie  common  bile  duct  tied  and  the  gall-blad- 
der drained.  Sufficient  pancreatic  tissue  was  left  in  to 
prevent  diabetes.  A  gastro-enterostomy  was  estab- 
lished. Here  the  contents  of  the  stomach  had  to  pass 
over  the  patcli  of  duodenum  which  was  transplanted 
into  the  part  of  the  Iwwel  receiving  the  stomach  con- 
tents b_v  way  of  the  gastro-enterostomy.  Life  and  good 
health  were  comj^atible  with  tliis  tyjje  of  operation. 

The  results  of  these  experiments  indicate  that  the 
duodenum  exerts  some  influence,  probal^ly  through  the 
agency  of  a  secretion,  the  removal  of  which  is  incom- 
patible with  life  (dogs).  So  far  as  we  know,  Bnm- 
ner's  glands  being  the  only  structures  located  in  the 
duodenum  capable  of  a  secretion,  it  is  quite  tempting 
to  credit  them  with  a  specific  secretion.  In  this  con- 
nection the  crypts  of  Lieberkuhn  might  play  a  role, 
but,  inasmuch  as  they  are  found  in  the  jejunum,  this 
seems  hardly  proljaljle. 

Feb.  14,  1910. 


PECULIAEITIES  OF  PHAGOCYTOSIS  IN  SOME 

CASES   OF  EE.YSIPELAS. 

T.  HARRIS  BOUCHTOX 

Last  winter  I  had  under  ol)servation  a  case  of  long- 
standing recurrent,  relapsing  erysipelas,  in  which  the 
serum  and  leucocytes  exhibited  certain  peculiar  rela- 
tions to  each  other  and  to  different  strains  of  strepto- 
coccus. This  case  has  been  reported  elsewhere^  in 
detail.  I  wish  to  review  l^riefly  a  few  of  the  results 
observed  in  this  case  and  to  mention  some  further 
results  obtained  by  testing  in  the  same  way  normal 
blood  and  blood  from  five  other  cases  of  erysipelas. 

The  opsonic  index  in  this  case,  when  determined 
with  the  patient's  own  leucocytes,  was  usually  much 
lower  than  when  normal  leucocytes  were  used.  This 
condition  is  well  sho\vn  in  Table  I.  The  suspensions  of 
leucocytes  used  in  these  experiments  were  of  practically 
equal  density. 

1.   Jour.  Infect.  Dls.,  1910,  vi,  111. 
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TABLE  1. 

Serum- 


Leucocytes.  Normal.  Patient's.         Opsonic   Index. 

Normal    CO  6.16  1.0 

Patient's    4.0  1.46  .36 

Figures  show  pliagocytic  indices  and  opsonic  indices  for  strep- 
tococci obtained  with  various  combinations  of  normal  and  patient's 
serum  and  leucocytes. 

In  this  experiment,  while  the  opsonic  index  is  normal 
with  normal  leucocytes,  it  is  only  .36  with  patient's 
leucocytes.  Patient's  leucocytes  are  seen  to  be  less 
actively  phagocytic  than  normal  leucocytes,  but  this 
would  not  modify  the  opsonic  index  if  it  Avere  not  for 
the  fact  that  this  difl'erence  is  more  marked  in  the 
patient's  serum  than  in  normal  serum.  There  is  here 
some  peculiar  inter-relation  Ijetween  patient's  leucocytes 
and  serum  tending  to  reduce  phagocytosis.  This  rela- 
tion may,  however,  hold  true  even  when  the  leucocytes 
are  normal  and  the  serum  is  above  normal. 

TABLE  2.  Opsonic  Index. 

Serum (Patient 

Leucocytes.       Normal.      I'atient  One.   Patient  Two.        Two.) 

Normal     3.13  3.2  5.5  1.76 

I'atient   one    3.6  3.97  5.72  1.59 

Patient    two    3.56  4.98  .76  .21 

Figures  show  phagocytic  indices  and  opsonic  indices  for  strep- 
tococcus. Patient  1  is  a  case  of  convalescent  erysipelas  (all  symp- 
toms subsided).     Patient  2  is  a  case  of  recurring  erysipelas. 

In  Table  II  this  patient's  leucocytes  (Patient  2)  are 
practically  normal  in  normal  serum,  and  even  much 
more  active  than  normal  leucocytes  when  suspended  in 
the  serum  of  a  case  of  convalescent  erysipelas  (Patient 
1).  But  when  suspended  in  their  own  serum,  the  leuco- 
.cytes  show  very  little  phagocytosis,  even  though  the 
opsonic  index  is  above  normal  (1.76). 

An  attempt  to  explain  this  peculiar  interaction 
between  homologous  serum  and  leucocytes  is  shown  in 
the  f  ollowdng  tables  : 

TABLE  3.  Phagocytic 

Index. 

Patient's  leucocytes   +   patient's  serum 1.63 

Patient's   leucocytes    +    patient's   serum    +    1/20    volume    of 

normal   serum    11.72 

Patient's  leucocytes   +    normal  salt  solution    -f    1/20  volume 

of  normal  serum    1.78 

In  Table  III  it  is  seen  that  if  to  a  phagocytic  mixture 
containing  patient's  leucocytes  and  patient's  serum  a 
small  volume  of  normal  serum  be  added,  phagocytosis 
is  enormouslv  increased.     The  same  thing  was  accom- 
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plished  by  treating  patient's  leucocytes  with  normal 
serum  for  one  hour  in  the  incubator,  washing  and 
resuspending  them  in  their  own  serum.  The  results  of 
such  treatment  are  shown  in  Table  lY. 

TABLE   4. 

Serum Opsonic 

Leucocytes.                           Normal.         Patient.  Index. 

Normal    10.94                 4.92  .45 

Patient    16.04                 1.63  .10 

Patient  (treated  with  normal  serum)      24.88              10.43  .42 

Figures  show  phagocytic  indices  and  opsonic  indices  for  strep- 
tococcus. 

It  is  here  seen  that  the  index,  when  detei-mined  with 
the  patient's  own  leucocytes,  is  much  lower  than  when 
normal  leucocytes  are  used,  but  when  the  patient's  leu- 
£OC}"tes  are  first  treated  with  normal  serum  the  two 
indices  are  practically  the  same. 

TABLE  5.  Phagocytic 

Leucocytes.     Serum.  Index. 

Patient.  Patient    94 

Paitent.  Patient  -r   1/20  volume  normal  serum 5.54 

Patient.  Patient  -r   1  20   volume  patient  "S"'  serum....    4.36 

Patient.  Patient    (heated)    50 

Patient.  Patient   (heated)    -r  1,20  volume  own  serum...      .32 

Patient.  Patient   (heated)    1/20  volume  normal  serum...      .30 

Patient.  Patient    (heated)    -j-    1/20    volume   patient    "S" 

serum    14 

The  phenomenon  of  activation  of  this  serum  by  a 
small  amount  of  fresh  serum  is  strikingly  like  reactiva- 
tion of  a  heated  serum,  and  suggests  the  possibility  that 
this  serum  may  be  lacking  in  complement,  but  that  this 
is  not  necessarily  true  is  shown  in  Table  Y. 

It  is  here  seen  that  the  patient's  heated  serum  is  not 
reactivated  by  a  small  amount  of  his  own  fresh  serum, 
nor  by  two  foreign  sera,  either  of  which  is  able  to  acti- 
vate the  unheated  serum.  This  does  not  rule  out  the 
possibility  of  a  deficiency  in  complement,  but  it  sug- 
gests some  other  explanation,  as  the  presence  of  an 
inhibitory  substance. 

When  a  freshly  isolated  strain  of  the  infecting  strep- 
tococcus was  used,  it  was  found  that  the  opsonic  index 
was  about  three  times  as  high  as  for  a  strain  from  the 
same  source  which  had  been  grown  in  the  laboratory  for 
a  few  months,  and  that  the  addition  of  a  small  amount 
of  normal  serum  lowered  the  opsonic  index  for  the 
freshly  isolated  strain,  while  it  raised  the  index  for  the 
laboratory  strain.     This  is  probabh-  an  adequate  exjjla- 


nation  of  the  bad  results  which  I  obtained  with  tliera- 
peutie  injections  of  fresh  noniuil  liorse  senim  in  this 
case. 

Sernm  and  leucocytes  from  three  other  cases  of 
relapsing  recurring  erysipelas  and  from  two  severe 
acute  cases  were  tested.  The  acute  cases  and  one  of  the 
recurrent  cases  showed  no  such  peculiarities.  One  of  the 
recurrent  cases  showed  a  similar  condition,  which  was 
later  recovered  from.  The  last  one  was  a  fatal  case  of 
chronic  migratory  erysipelas  and  is  referred  to  as  "S." 
in  the  following  table.  A  sample  of  this  serum  when 
first  obtained  gave  an  opsonic  index  of  .36.  After  keep- 
ing it  in  the  ice-box  for  eight  days  the  index  was  .55, 
while  a  specimen  of  normal  serum  under  the  same  con- 
ditions lost  two-thirds  of  its  opsonic  power. 

TABLE  6.  Phagocytic 

Leucocytes.     Scrum.  Index. 

N.  S 6.6S 

X.  S.   +  1/20  volume  normal  serum .5.96 

N.  S.    4-   1/20  volume  patient  "P's"  serum 9.32 

N.  S.    (heated)     72 

N.  S.    (heated)    +    1/20  volume  normal   serum.  .        .80 

P.  P 94 

P.  P.    -f   1/20  volume  normal  serum 5.54 

P.  P.    +   1/20  volume  serum  of  patient  "S" 4.36 

P.  P.    (heated)     50 

P.  P.    (heated)     +    1/20    volume    own    unheated 

serum     32 

P.  P.    (heated)    +   1/20  volume  normal  serum...        .30 

P.  P.    (heated)    +   1/20  volume  serum  patient  "S"       .14 

X.  X 12.20 

X.  X.    +  1/20  volume  serum  of  patient  "S" 16.20 

X.  X.   +    1/20  volume  serum  of  patient  "P"....    11.42 

X.  X.    (heated)     32 

X.  X.    (heated)     +    1/20    volume    own    unheated 

serum    6.34 

X.  X.    (heated)    +  1/20  volume  serum  of  patient 

"P"    1.22 

X.  X.    (heated)    +  1/20  volume  serum  of  patient 

"S"    GO 

Table  VI  shows  that  serum  S  is  not  activated  by 
normal  serum,  but  is  activated  by  serum  P,  although  the 
opsonic  index  of  serum  P  on  this  day  was  only  about  .1. 
When  heated,  serum  S  is  not  reactivated  by  normal 
serum.  Serum  P  when  fresh  is  activated  by  either 
serum  S  or  normal  serum,  and  to  about  the  same  degree, 
although  the  opsonic  index  of  serum  S  on  this  day  was 
about  .5.  When  heated,  serum  P  is  not  reactivated. 
The  fresh  normal  serum  used  was  activated  by  serum  S, 
but  not  by  serum  P.     It  is  only  an  immune  serum  that 
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is  able  by  the  method  used  here  to  increase  the  opsonic 
power  of  any  foreign  serum  (normal  or  immune)  above 
normal.  This  normal  serum,  when  heated,  is  reacti- 
vated by  a  small  amount  of  fresh  serum,  to  a  slight 
extent  by  serum  P.  and  little,  if  any,  by  serum  S.  Thus 
we  have  the  peculiar  condition  that  the  two  pathologic 
sera  can  each  activate  the  other.  Xeither  serum  sus- 
tains this  relation  to  normal  serum.  Each  of  the  sera  is 
able  to  activate  one  of  the  others,  and  is  itself  activated 
by  one  of  the  others,  but  only  serum  S  is  able  to  acti- 
vate both  of  the  others,  and  only  serum  P  is  activated 
l)y  both  of  the  others.  Xormal  serum  is  the  only  one 
that  can  be  reactivated  after  heating,  and  that  to  a 
marked  extent  only  by  fresb  normal  scrum  (human  or 
horse). 

Doc.  13.  IflO!). 


THE   OPSOXIC   IXDEX   OF   BACILLUS- 
CAEEIEES. 

ALICE  HAMILTON 
From   the   Memorial    Institute   for   Infectious   Diseases.    Chicago 

The  importance  of  the  typhoid  carrier  as  a  conveyor 
of  infection  is  being  impressed  on  us  daily,  and  we  are 
greatly  in  need  of  some  method  for  detecting  such  per- 
sons which  is  quicker  and  less  cumbersome  than  the 
bacteriologic  examination  of  stools  and  urine.  Aside 
from  the  fact  that  the  latter  takes  usually  several  days 
to  carry  out,  there  is  the  further  disadvantage  of  inter- 
mittency  in  the  excretion  of  typhoid  and  paratyphoid 
bacilli,  which  makes  it  possible  for  a  carrier  to  escape 
detection  for  weeks  or  even  months  if  the  specimens 
are  collected  during  one  of  the  germ-free  intervals.  The 
agglutination  test  is  positive  in  a  certain  proportion  of 
carriers,  but  in  the  opsonic  index  we  have  apparently 
a  means  of  diagnosis  more  rapid  than  the  bacteriologic 
examination  and  more  constant  than  the  agglutination 
test.  Gaehtgens^  recently  examined  the  opsonic  index 
of  12  typhoid  convalescents  who  were  not  carriers,  and 
of  16  chronic  typhoid  carriers.  He  found  that  while 
the  former  lost  their  high  index  to  the  typhoid  bacillus 

1.  Gaehtgens :   Deutsch.   med.    Wchnschr.,   1909,  xxxv,   1337. 


29 

within  three  or  four  months  after  recovery,  the  carriers, 
with  one  exception,  had  a  persistently  high  index  last- 
ing for  months  or  years.  On  the  other  hand,  only  75 
per  cent,  of  the  carriers  gave  a  positive  agglutination. 

Eecently  1  undei'took  a  search  for  typhoid  carriers 
among  24  persons  who  had  a  history  of  gall-hladder  dis- 
ease, making  the  agglutination  and  opsonic  tests  dur- 
ing the  time  occupied  by  the  bacteriologic  examination. 
Seven  of  the  25  (28  per  cent.)  had  a  decidedly  abnor- 
mal index  to  typhoid  or  paratyphoid  bacilli,  sometimes 
to  both.  Eepeated  opsonic  examinations  showed  that 
in  those  persons  the  index  was  always  abnormal.  Those 
who  were  at  the  time  suffering  from  acute  symptoms 
had  a  fluctuating  index,  now  below  normal,  now  very 
high,  while  the  others  had  always  a  high  index,  never 
falling  to  normal.  Five  of  these  seven  persons  agglutin- 
ated typhoid  or  paratyphoid  bacilli  or  both  in  dilutions 
of  1  to  50  or  more.  The  bacteriologic  examination 
showed  that  all  seven  were  bacillus-carriers,  five  of 
paratyphoid  bacilli  and  two  of  typhoid.  Of  the  seven- 
teen non-carriers,  none  agglutinated  either  variety  of 
bacilli  in  dilutions  as  high  as  1  to  50  and  none  had  a 
decidedly  or  persistently  abnormal  index.  As  the 
opsonic  index  was  abnormal  in  100  per  cent,  of  the  car- 
riers and  the  agglutination  test  in  only  71  per  cent, 
the  former  is  evidently  the  more  valuable  procedure 
for  the  detection  of  carriers. 

The  test  can  be  made  rapidly  and  easily,  and  in  case 
of  an  unexplained  epidemic  in  an  institution  where 
a  large  numl^er  of  persons  would  have  to  be  examined 
the  work  would  be  simplified  by  first  taking  the  opsonic 
index  of  all  the  suspects  and  making  a  bacteriologic 
examination  of  the  stools  of  those  who  showed  an  aljnor- 
mal  index. 

In  making  these  tests  the  serum  both  of  the  con- 
trol and  of  the  suspected  person  should  be  heated  to 
58  C.  for  15  to  20  minutes.  By  this  means  the  lysin 
for  typhoid  bacilli  is  destroyed  while  the  heat-resist- 
ing element  in  the  opsonin  remains,  making  a  decided 
contrast  between  nonual  serum,  which  contains  but  very 
little  of  this  clement,  and  immune  serum  which  is 
usually  very  rich  in  it. 

In  the  two  typhoid  carriers  it  was  the  opsonic  index 
alone  which  led  to  their  detection.     In  both  the  exami- 
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nation  of  the  stools  and  urine  yielded  at  first  no  typhoid 
bacilli,  only  paratyphoid  bacilli  and  an  atypical  colon 
bacillus.  These  organisms  were  agglutinated  by  the 
patients'  sera,  and  the  patients'  opsonic  index  to  them 
was  very  high.  I  should  have  been  quite  satisfied  with 
these  results  had  it  not  been  for  the  persistently  high 
opsonic  index  to  the  typhoid  bacillus  in  the  sera  of 
both,  an  index  too  high  to  be  explained  as  mere  group 
reaction.  Eepeated  examination  was  finally  rewarded 
by  the  discovery  of  typical  typhoid  colonies  in  the 
stools. 

Dec.  13,  1909. 

OBSEEYATIOXS    OX    THE    AXTI-IXFECTIOUS 
POWEE  OF  THE  BLOOD  OF  IXFANTS.* 

RUTH  TUNNICLIFF, 

From  the  Memorial  Institute  for  Infectious  Diseases,  Chicago. 

Various  observers,  Wright/  Wells  and  Freeman,- 
Amberg.'*  Flamini."^  Cathala  and  Leqneux-'*  have 
studied  the  opsonic  power  of  infant  serum.  Their 
experiments  show  that  at  birth  the  opsonic  power  of  the 
serum  is  about  the  same  as  adult,  that  after  birth  there 
is  a  decrease  in  opsonins  with  an  increase  later  on. 
None  of  these  authors  studied  the  phagocytic  power  of 
infant  leucocytes.  As  it  has  been  shown  that  the  phago- 
cytic power  of  the  leucocytes  in  health  and  disease 
varies  quite  as  much  as  the  opsonic  index,  the  phago- 
cytic power  of  the  leucocytes,  as  well  as  the  opsonic 
power  of  the  serum,  was  studied  in  IT  normal  infants. 

In  order  to  compare  the  activity  of  adult  and  infant 
leucocytes,  suspensions  containing  the  same  number  of 
polymorphonuclear  leucocytes  were  employed.  Xormal 
adult  serum  and  leucocytes  were  used  as  the  control. 
The  bacteria  employed  were  a  Streptococcus  pyogenes, 
a  pneumococcus  and  a  Staphylococcus  aureus.  Mixtures 
containing  equal  volumes  of  serum,  standardized  leuco- 
cytes and  bacterial  suspensions  were  prepared  in  the 

*  To  be  published  in  detail  in  the  Journal  for  Infectious  Diseases. 

1.  Proc    Royal  Soc,   1904,  Ixxiv,   147. 

2.  Practitioner,  1908,  Ixxs,  635. 

3.  Jour.  Am.  Med.  Assn.,  1907,  xlviii,  304. 

4.  Rlvista  di  Clin.   Pediat.,  1908,  vi,  572. 

5.  L'obstetrique,  1909,  vi,  393. 


31 

usual  way  for  determining  opsonic  indices.  Mixtures 
were  made  of  adult  serum  with  both  adult  and  infant 
leucocytes  and  infant  serum  with  both  adult  and  infant 
leucoc3'tes.  From  these  four  specimens  one  can  deter- 
mine the  influence  on  phagocytosis  of  (1)  the  infant's 
serum  (opsonic  index)  ;  (2)  the  infant's  leucocytes 
(the  cytophagic  index  of  Glynn  and  Cox*')  ;  and  (3) 
the  influence  of  the  serum  and  leucocytes  combined 
(the  opsono-cytophagic  index  of  Glynn  and  Cox). 

The  opsonic  indices  are  thus  obtained  with  both  adult 
and  infant  leucocytes.  The  phagocytic  activity  of  the 
leucocytes  is  estimated  by  comparing  mixtures  of  one 
serum  (adult  or  infant)  and  adult  leucocytes  with  the 
same  serum  and  infant  leucocytes.  The  tota-l  phago- 
cytic power  of  the  blood  is  determined  by  comparing 
mixtures  of  adult  serum  and  leucocytes  with  infant 
serum  and  leucocytes. 

The  results  of  Wells  appear  to  show  that  the  healthy 
breast-fed  infant  possesses  no  advantage  over  the 
healthy  artificially-fed  child.  Amberg  and  Flamini 
observed  an  increased  o])sonic  power  in  tlie  breast-fed 
infant.  Only  three  of  the  normal  infants  under  one 
year  examined  by  me  were  artificially  fed.  The  num- 
ber of  babies,  however,  in  my  series  is  too  small  to  deter- 
mine the  influence  of  nutrition  on  tlieir  phagocytic 
power. 

The  conclusions  are  drawn  from  figures  representing 
the  average  of  all  the  estimations  for  one  age.  It  is 
impossible  to  draw  definite  conclusions  from  the  small 
number  of  infants  examined,  but  the  results  of  the 
experiments  would  indicate  that: 

1.  At  birth  the  opsonic  power  of  the  serum  toward 
streptococci,  pneumococci  and  staphylococci  is  a  little 
less  than  that  of  adult  serum.  It  falls  still  lower  dur- 
ing the  first  months  of  life  and  does  not  equal  the 
opsonic  power  of  adult  serum  until  about  the  second 
year. 

2.  The  phagocytic  activity  of  the  leucocytes  (cyto- 
phagic index)  of  infants  toward  streptococci,  pneumo- 
cocci and  staphylococci  follows  a  course  similar  to  that 
of  the  opsonic  indices.  The  leucocytes  at  birth  are  a 
little  less  active  than  adult.     Their  activity  diminislies 

6.  Jour.  Path,  and  Bact.,  1909,  xiv,  90. 
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considerably  during  the  first  montlis  of  life  and  does 
not  reach  that  of  adult  leucocytes  until  about  the  third 
year. 

3.  The  phagocytic  power  of  the  whole  l)lood  (opsono- 
cytophagic inclex)  of  infants  drops  decidedly  during  the 
first  and  second  months  of  life  and  does  not  reach  that 
of  adult  blood  until  about  the  third  year. 

4.  During  the  first  two  years  of  life  the  anti-infec- 
tious power  of  the  blood  as  measured  by  the  opsonic 
j)0\ver  of  the  serum  and  the  phagocytic  power  of  the  leu- 
cocytes is  far  below  that  of  adult  blood. 

February  14.  IfllO. 


THE   ACTIOX   OF   EXTEACTS   OF  THE   AXTE- 

RIOE  LOBE  OF  THE  PITUITAEY  GLAXD 

UPOX  THE  BLOOD  PEESSUEE.* 

WALTER  W.  HAMBUEGER. 

From   the   Laboratory   of  Experimental   Therapeutics.    University   or 
Chicago 

In  1904.  while  investigating  the  action  of  intravenous 
injections  of  various  glandular  extracts.  I  described  a 
depressor  effect  produced  by  saline  extracts  of  the  ante- 
rior lobe  of  the  i^ituitary  gland. ^ 

Two  years  later  Schaefer  and  Herring,-  investigating 
the  action  of  pituitary  extracts  upon  the  kidney,  were 
unable  to  obtain  this  depressor  effect.  My  attention 
was  called  to  this  criticism  through  the  kindness  of 
Professor  G.  X.  Stewart  and  it  was  decided  to  re-exam- 
ine the  problem.  Until  the  present  this  has  been 
inipossil)le.  but  I  now  have  the  results  of  a  series  of 
injections  upon  eight  dogs.  These  findings,  corrobora- 
tive of  the  original  experiments,  form  the  basis  for  this 
short  report. 

Fresh  pituitary  glands  -were  obtained  from  the  oxen 
of  Schwarzchild  and  Sulzberger  of  the  Union  Stock- 
yards.    A  portion  of  these  were  prepared  and  injected, 

•  The  complete  report  will  appear  in  the  American  Journal  of 
Physiology.   April   1.    1910. 

1.  Hamburger  :   Am.    Jour.    I'hysiol..    1904.   xi.    282. 

2.  Schaefer  and  Herring :  I'hiladelphia  Tr.  Roval  Soc.  of  London, 
lOOti,  cxcix,  1. 
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the  fresh  saline  extracts  of  the  anterior  lobes  producing 
an  ininiediate  decided  fall  in  l)lood  i:)i'essure  (Figure  1). 

Schaefer  and  Herring-  describe  their  technic  as  fol- 
lows: "The  extract  which  we  have  used  has  been  made 
up  b}^  taking  one  part  by  weight  of  the  dry  material 
(pituitary  body),  boiling  it  with  100  parts  of  Einger's 
solution  and  filtering." 

And  further,  in  a  foot  note,  they  add,  "To  prevent 
putrefaction  a  little  chloroform  was  always  added  to  the 
liottle  in  which  the  fresh  glands  were  collected,  but  this 
was  always  eliminated  in  the  drying  process."  Feeling 
that  these  modifications  in  technic  might  explain  the 
negative  results  of  these  investigators,  it  was  decicted  to 
repeat  their  observations. 

Accordingly  a  little  chloroform  was  added  to  a  second 
portion  of  the  same  glands,  which  had  produced  the 
depressor  effect  when  prepared  as  a  fresh  saline  extract. 
They  were  then  divided  and  spread  out  on  glass  plates 
and  dried  at  room  temperature  and  this  dried  material 
was  pulverized  and  boiled  in  100  parts  of  Einger's  solu- 
tion. Ten  cubic  centimeters  were  injected  into  a  freshly 
etherized  dog.  This  caused  no  change  whatsoever  in 
blood  pressure,  rate  and  force  of  heart  beat,  respiration 
or  in  the  general  condition  of  the  animal  (Figure  2). 
The  conclusion  seems  justified  that  the  pressure-lower- 
ing substance  is  destroyed  as  a  result  of  some  one  or  all 
of  the  steps  in  its  preparation  following  the  technic  of 
Schaefer  and  Herring. 

Jan.  10,  1010.       

EXDOTHELIOMA  OF  THE  BOVINE  PEEITO- 

,  NEUM. 

L.  EXOS  DAY. 

The  subject  which  I  present  this  evening  is  occasion- 
ally met  with  in  cattle.  During  the  past  threee  years  I 
have  observed  eight  cases  of  endothelioma  occurring  in 
various  parts  of  the  body.  The  specimen  which  I  now 
present  was  taken  from  an  aged  cow.  The  growth 
seemed  to  be  confined  to  the  peritoneum  on  the  left 
side  and  extended  from  about  twelve  inches  anterior  to 
the  brim  of  the  pelvis  to  within  a  few  inches  of  the 
diaphragm,  the  principal  part  of  the  growth  appeared 
as  slight  irregular  thickenings  of  the  peritoneum, 
although  in  some  places  these  thickenings  had  extended 
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to  spherical  growths.  The  largest  was  ahout  ly^ 
inches  in  diameter,  with  a  somewhat  constricted  base. 

On  section  the  growths  were  quite  firm  and  appeared 
to  contain  a  large  amount  of  fibrous  tissue.  On  micro- 
scopical examination  the  growths  were  found  to  be  com- 
posed principally  of  endothelial  cells,  which  in  most 
places  form  tubules,  in  other  places  they  form  nests  or 
clusters.  There  is  a  moderate  amount  of  connective 
tissue  present  forming  a  frame  work  for  the  new 
growths. 

Februarv  14,  1910. 


THE   REGENERATION   OF   SURFACE   EPITHE- 
LIUM FROM  THE  GLANDS  OF  BRUNNER 
IN   SUPERFICIAL   DUODENAL 
ULCERATIONS. 

HENRY  F.  HELMHOLZ. 

The  duodenum  differs  from  other  parts  of  the  intes- 
tinal canal  in  that  it  has  imbedded  in  the  submucosa 
the  glands  of  Brunner.  In  the  great  majority  of  duo- 
•denal  ulcerations  these  glands  are  completely  destroyed 
in  the  ulcerated  area.  In  a  recent  series  one  case  was 
observed  in  which,  besides  a  deep  ulcer,  four  sujoerficial 
ones  were  found,  all  of  which  showed  definite  signs  of 
repair.  In  the  process  of  healing  the  glands  of  Brunner 
seem  to  play  a  part  by  regenerating  surface  epithelium 
as  follows :  First,  wlienever  the  gland  cells  come  in 
contact  with  inflammatory  tissue  they  approach  the  type 
of  the  surface  epithelium,  the  cells  become  longer  in 
proportion  to  their  width,  the  protoplasm  is  more  finely 
granular  and  takes  a  more  bluish  tint  with  hematoxylin, 
and  the  nucleus  moves  up  from  its  extreme  basilar  posi- 
tion nearer  the  middle  of  the  cells,  with  its  long  axis 
parallel  to  the  long  axis  of  the  cell. 

Second,  the  gland  alveoli  in  the  depth  in  numerous 
instances  send  up  cellular  process  toward  the  surface, 
which  have  all  the  characteristics  of  rapidly  growing 
surface  epithelium. 

Third,  in  several  places  the  upgrowing  epithelium  has 
met  the  ingrowing  epithelium  laterally,  and  centrally  it 
is  extending  over  the  ulcerated  surface. 

January  10,  1910. 
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FURTHER  STUDIES  IX  THE  MECHAXISM  OF 

OCCLUSIOX   OF  THE   FALLOPIAX  TUBES. 

EMIL  RIES 

Referring  to  the  authors  studies  in  this  tield  which 
are  published  in  Am.  Jour.  Ohst..  1909.  the  results  of 
further  investigations  are  reported.  These  show  that 
one  intermediate  stage  of  the  process  of  occlusion  can 
actually  be  demonstrated  on  rare  specimens,  while  the 
former  paper  did  not  contain  actual  demonstration  of 
this  stage  which  had  been  constructed  on  theoretical 
grounds  as  a  necessary  intermediate  one. 

Another  new  observation  showed  a  condition  which 
might  be  considered  at  variance  with  the  results  of  the 
first  paper,  but  on  close  investigation  proved  to  be  due 
to  the  disturbing  presence  of  rudimentary  development 
of  parasalpinx. 

Janimrv  10.  IIUO. 


THE    DISTRIBUTIOX    OF    AXTIBODIES. 
LUDVIG  HEKTOEX  and  A.  .1.  CARLSOX. 

In  the  following  we  give  a  brief  summary  of  the  prin- 
cipal results  that  we  have  obtained  from  a  study  of  the 
distribution  of  antibodies  in  the  body  fluids  of  dogs. 

In  active  immunization  of  dogs  by  a  single  intrave- 
nous injection  of  goat  blood  the  lysin,  agglutinin  and 
opsonin  for  goat  corpuscles  reach  their  highest  concen- 
tration in  the  blood.  They  are  uniformly  slightly  less 
concentrated  in  the  thoracic  lymph  and  the  neck  lymph, 
while  in  the  cerebrospinal  fluid  and  aqueous  humor  only 
traces  of  the  lysin  and  the  opsonin  can  be  detected  at  the 
height  of  immunity. 

In  dogs  similarly  immunized  with  rat  blood  the  opso- 
nin and  agglutinin  in  the  blood  and  lymphs  describe 
parallel  curves,  the  concentration  being  greatest  in  the 
blood.  In  the  cerebrospinal  fluid  opsonin  only  is  pres- 
ent, and,  while  the  concentration  is  much  lower  than 
that  of  the  blood  and  lymph,  the  curves  are  parallel. 
Xo  increase  in  lysin  for  rat  corpuscles  was  demonstrated 
b}'  the  methods  used. 

This  relative  concentration  of  antibodies  in  the  blood 
and  lymph  seems  to  obtain  in  normal  animals  as  well  as 
in  all  the  stages  of  immunization. 

December  13,  1909. 
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DE.  FIOWARD  TAYLOR  RICEETTS  died  in  Mexi- 
co City,  May  3,  1010.  39  years  old.  His  death  icas  caused 
by  typhus  fever,  in  the  study  of  which  he  was  actively 
engaged  when  tal-en  sicl\ 

Dr.  Ricl-etts  advanced  our  l-nowledgc  of  hJastomy- 
cosis;  he  solved  the  prohlems  of  the  cause  and  transmis- 
sion of  Rocl-y  Mountain  spotted  fever,  thereby  also 
adding  to  our  general  l-nowledge  of  the  part  insects 
may  play  as  carriers  of  disease;  and  in  liis  last,  brilliant 
work  on  typhus  lie  seems  to  liavc  reached  the  secret  of 
even  its  cause. 

]yith  his  death  a  noble  career  of  large  service  to  hu- 
manity  meets  an  heroic  end;  medical  science  loses  an 
investigator  of  tlic  first  rank,  in  whom  the  genius  of  dis- 
covery had  taken  abode  and  did  flourish. 

A  man  of  quiet  determination,  modest  and  unassum- 
ing, earnest  and  genuine  in  all  his  doings,  he  was  dear 
to  all  who  knew  him. 

His  name — our  Bicketts — will  live  in  tJie  history  of 
medical  science  and  live  in  glory. 

Resolved,  tliat  we  express  to  his  wife  and  family 
our  warmest  and  most  heartfelt  sympathy. 
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INFLUENZAL  MENINGITIS 

DAVID    JOHX    DAVIS 
From    the  Pathological   Laboratory   of  Rush   Medical   College 

Influenzal  meningitis  is  a  rare  disease  chiefly  re- 
stricted to  young  children,  and  having  a  mortality  of 
90  per  cent.  About  40  cases  have  been  reported  in  the 
literature,  but  it  is  probably  more  common  than  these 
reports  indicate.  Within  the  course  of  little  over  a 
year  seven  cases  were  observed  in  Chicago,  five  of  which 
were  examined  post  mortem.  A  brief  resume  of  the 
findings  is  here  given : 

Cases  1  and  2. — Twin  brothers  Avere  born  from  a  healthy 
mother  at  full  term  in  a  normal  condition.  Five  days  later 
both  infants  became  ill  with  symptoms  of  acute  enteritis, 
associated  later  with  muscular  twitchings,  cyanosis,  stiqior  and 
temperature  ranging  from  100  to  104  F.  One  child  died  on  the 
fourth  day  of  the  disease  and  the  other  died  on  the  seventh 
day,  both  having  run  almost  identical  course  clinically  without 
definite  meningeal  symptoms.  Autopsy  was  permitted  only  in 
the  first  case,  and  was  made  by  Dr.  LeCount. 

Anatomic  Diagnosis. — Acute  purulent  leptomeningitis;  acute 
parenchymatous  degeneration  of  the  heart,  liver  and  kidneys; 
acute  swelling  of  the  spleen;  multiple  ecchymoses  of  the  pleura 
and  thymus;  acute  catarrhal  gastroenteritis. 

Bacillus  influenza'  was  found  pure  in  smears  and  cultures  of 
the  meningeal  exudate,  cerebrospinal  fluid  and  peritoneal  fluid. 
In  the  heart's  blood  were  a  few  B.  coU  but  no  influenza  bacilli. 
In  the  cerebrospinal  fluid  were  numerous  cells,  80  per  cent,  of 
which  were  polynuclear  leucocytes,  and  both  Avithin  and  with- 
out these  cells  were  enormous  numbers  of  influenza  bacilli. 

Case  3. — Infant  girl,  aged  13  months.  The  child  contracted 
a  mild  cold  and  five  aays  later  developed  symptoms  pointing 
to  a  bronchopneumonia.  She  gradually  became  worse,  with 
temperature  ranging  from  100  to  105  F.,  and  showed  some 
rigidity  of  the  neck  muscles.  On  the  ninth  day  there  was  some 
retraction  of  the  head,  and  on  the  twelfth  day  marked  and 
severe  meningeal  symptoms  developed.  Death  occurred  four- 
teen days  after  the  initial  coryzal  symptoms.  Spinal  puncture 
made  24  hours  before  death  gave  abundant  turbid  fluid  con- 
taining numerous  polynuclear  cells  and  small  gram  negative 
bacteria.  Autopsy  was  held  one  hour  after  death,  and  the 
following  anatomic  diagnosis  given:  Acute  purulent  lepto- 
meningitis, acute  bronchitis,  bronchopneumonia,  acute  splenitis, 
cloudy  swelling  of  the  liver,  heart  and  kidneys,  acute  swelling 
of  peribronchial  lymph  glands,  enlargement  of  tonsils,  strabis- 
mus, fatty  liver. 
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From  the  meningeal  exudate,  cerebrospinal  fluid,  heart's 
blood  and  pericardial  fluid  B.  influenza'  was  found  in  prac- 
tically pure  culture.  In  the  purulent  exudate  in  the  bron- 
chial tubes"  were  many  influenza  bacilli  mixed  with  a  few 
pneumococci.  The  bacilli  were  not  found  in  the  peritoneal 
fluid,  emulsion  of  spleen  or  peribronchial  lymph  glands. 

Case  4. — Infant  girl,  colored,  aged  7  months.  For  about 
three  weeks  the  child  had  been  troubled  with  a  mild  "cold." 
Suddenly  she  became  ill.  Avith  temperature  100  to  102  F..  was 
constipated  and  appeared  very  sick.  On  the  following  day  the 
temperature  was  recorded  normal,  but  on  the  third  day.  in  the 
morning,  it  rose  to  103  F.  and  violent  symptoms  of  meningitis 
rapidly  developed,  with  severe  and  frequent  convulsions.  Death 
occurred  during  the  night  on  the  third  day  of  illness.  Spinal 
puncture  was  made  a  short  time  before  death,  the  fluid  obtained 
showing  many  polynuclear  cells  and  also  numerous  small 
bacilli.  An  autopsy  was  held  at  once  and  the  following  ana- 
tomic diagnosis  given:  Acute  fibrinopurulent  leptomeningitis, 
catarrhal  bronchitis,  acute  rhinitis,  edema  and  congestion  of 
the  lungs,  acute  splenitis,  fatty  liver,  parenchymatous  degener- 
ation of  the  myocardium  and  kidneys. 

There  was  isolated  from  the  meningeal  exudate  of  the  brain 
and  cord,  the  cerebrospinal  fluid  and  the  heart's  blood  the 
influenza  bacillus  in  pure  culture.  In  the  exudate  from  the 
lung  were  influenza  bacilli  in  large  numbers  mixed  with  a  few 
pneumococci;  also  on  the  nasal  mucosa  the  bacilli  were  found 
associated  with  many  pneumococci.  The  bile,  pericardial  and 
peritoneal  fluids  were  sterile. 

Case  5. — Infant  boy,  aged  1  year.  For  several  weeks  the 
child  had  a  discharge  from  both  ears,  some  bowel  disturbance, 
and  was  emaciated  and  anemic.  Of  late  he  was  improving, 
when  one  week  before  death  symptoms  of  bronchitis,  fever  and 
nasal  discharge  began,  with  evidence  of  bronchopneumonia. 
Four  or  five  days  before  death  meningeal  symptoms  appeared, 
manifested  by  rigidity  of  back,  neck  and  jaws,  high  fever, 
strabismus,  moaning,  etc.  Autopsy  was  made  30  hours  after 
death.  Anatomic  diagnosis:  Acute  purulent  leptomeningitis, 
hemorrhagic  exudate  between  pia  and  dura,  necrosis  of  nasal 
mucosa,  bilateral  purulent  otitis  media,  bronchopneumonia, 
acute  splenitis,  parenchymatous  degeneration  of  heart  and  kid- 
neys, fatty  liver,  emaciation,  strabismus,  herpes  labialis. 

In  smears  of  the  cerebrospinal  fluid  and  the  meningeal 
exudate  were  myriads  of  small  gram  negative  bacilli,  both 
within  and  without  the  numerous  polynuclear  cells  present.  In 
culture  there  was  a  nearly  pure  growth  of  B.  influenzce.  and 
also  a  few  large  colonies  on  the  plates,  evidently  saprophytes. 
In  the  middle  ears  were  many  streptococci,  and  also  profusely 
growing  saprophytes.     Xo  influenza  bacilli.     The  heart's  blood. 
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material  from  the  nose  and  other  parts  contained  so  many 
saprophytic  bacteria,  evidently  postmortem  contamination, 
that  the  examination  was  unsatisfactory.  No  influenza  bacilli 
were  found  in  these  fluids. 

Case  6. — Infant  girl,  aged  10  months.  One  month  before 
death  the  child  caught  ''cold"  and  had  some  fever.  Since  then 
she  has  lost  in  weight  and  strength  and  has  slept  much  of  the 
time.  Of  late  she  suffered  with  regurgitation  of  food.  Ten 
days  before  death  she  entered  the  hospital,  having  marked 
rigidity' of  the  neck  and  limbs.  She  was  in  a  stupor  and  unable 
to  retain  food.  The  anterior  fontanelle  was  bulging  and  eye 
symptoms  were  marked.  Spinal  puncture  was  made  several 
times  and  a  turbid  fluid  under  pressure  containing  many  poly- 
nuclear  cells  and  gram  negative  small  bacilli  was  obtained.  No 
growth  on  cultures.  The  temperature  ranged  from  100  to  105 
F.  as  a  rule,  bvit  on  the  day  before  death  dropped  to  98  and 
then  suddenly  rose  to  105.8  F.  Autopsy  was  held  four  hours 
after  death. 

Anatomic  diagnosis. — Acute  fibropurulent  leptomeningitis 
(influenzal),  acute  softening  of  the  right  cerebral  cortex, 
abscess  in  left  cerebrum,  internal  hydrocephalus,  bronchopneu- 
monia, acute  purulent  bronchitis,  fibrinous  pleuritis,  acute 
rhinitis,  subpleural  hemorrhages  in  right  lung,  petechial  hem- 
orrhages in  the  skin,  acute  splenitis,  fatty  liver,  acute  degen- 
eration of  the  kidneys  and  myocardium,  localized  fibrinous 
peritonitis,  external  strabismus,  rachitis. 

In  the  pus  exuding  from  the  cerebral  abscess  and  in  the 
cerebrospinal  fluid  were  myriads  of  minute  gram  negative 
bacilli,  which  on  culture  proved  to  be  B.  influenzae.  They 
occurred  also  in  large  numbers  in  the  bronchial  pus.  In  the 
heart's  blood,  pericardial  fluid  and  nasal  exudate  were  strepto- 
cocci pyogenes.  This  organism  was  also  found  in  the  meningeal 
exudate  and  in  the  bronchial  pus,  but  in  insignificant  numbers 
compared  with  the  B.  influenzic. 

Case  7. — Infant,  boy,  aged  G  months.  Forceps  delivery  at 
eight  months.  Child  in  good  health  until  the  present  illness. 
On  Feb.  17,  1910,  the  child  was  taken  sick  with  vomiting,  fever 
( 102.5  F.),  and  the  mother  noticed  a  peculiar  quivering  of  the 
chin.  During  the  night  he  moaned  almost  continually  and  the 
next  morning,  February  18,  appeared  sick,  pale  and  waxy.  In 
the  afternoon  several  convulsions  occurred.  At  this  time  the 
child  was  unconscious,  the  neck  was  rigid,  the  pupils  did  not 
react  to  light,  and  there  were  twitchings  of  the  left  side  of  face, 
angle  of  mouth,  and  the  left  hand  and  foot;  both  limbs  on  the 
left  side  were  rigid  and  Kernig's  sign  was  absent.  There  was 
slight  dulness  over  the  right  lung  posteriorly.  Spinal  punc- 
ture gave  an  abundant  turbid  fluid,  which  contained  a  large 
number    of    cells,    nearly    all    of    which    were    polynuclear    leu- 
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oocytes.  There  were  also  present  very  many  small  gram  negative 
bacilli,  mostly  extracellular,  but  some  definitely  intracellular. 
They  were  distinctly  polar  staining  and  occasionally  thread- 
like forms  appeared.  Morphologically,  therefore,  these  bacilli 
were  typical  B.  iniiuenzo'.  Unfortunately  the  culture  prop- 
erties were  not  studied.  Two  injections  of  25  c.c.  each  of 
Flexner's  serum  were  given  without  result.  The  child  gradu- 
ally became  worse  and  died  February  20.  three  days  after  the 
initial  symptoms  began.     Xo  autopsy. 

SUilMART 

Seven  cases  of  influenzal  meningitis  were  recognized 
in  Chicago  in  the  course  of  a  little  over  a  year,  all  result- 
ing fatally,  and  in  duration  varying  from  three  to  four- 
teen days.  All  were  in  infants,  the  oldest  being  13  months 
and  the  youngest  five  days.  A  definite  history  of  "cold"' 
preceding  the  meningeal  trouble  was  obtained  in  four 
cases.  Temperature  as  a  rule  was  variable,  and  ranged 
from  100  to  105  F.  or  higher.  Petechial  hemorrhages 
in  the  skin  occurred  in  one  case  and  herpes  labial  is  in 
one.  Eye  symptoms  as  a  rule  were  present :  also  marked 
retraction  of  the  head  and  rigidity  of  back  and  limbs. 
Lumbar  puncture  was  made  in  four  cases  and  in  all 
turbid  fluid  under  increased  pressure  was  obtained, 
which  contained  many  leucocytes,  the  polynuclear 
cells  predominating  (usually  about  eighty  per  cent.) 
Five  of  the  cases  were  examined  post  mortem.  An 
abundant  highly  purulent  greenish  yellow  friable  lep- 
tomeningeal  exudate  was  present  in  four;  in  the  re- 
maining case  (Case  4)  which  died  on  the  third  day, 
the  exudate  was  scant  and  not  characteristic.  As  a 
rule  the  exudate  was  very  abundant  at  the  base  and  over 
the  frontal  lobes.  In  one  case  (Case  5)  there  was  an 
extensive  hemorrhagic  serofibrinous  exudate  lining  the 
dura,  and  in  Case  6  a  large  cerebral  abscess  occurred 
in  the  right  hemisphere,  and  extensive  acute  softening 
occurred  in  the  cortex  of  the  opposite  hemisphere. 
Internal  hydrocephalus  existed  in  this  case  also.  Acute 
bronchitis  was  present  in  four  and  broncho-pneumonia 
in  three.  Acute  rhinitis  was  found  in  three,  one  show- 
ing extensive  necrosis  of  the  entire  nasal  mucosa  involv- 
ing the  cribriform  plate.    Bilateral  otitis  media  occurred 
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once  and  acute  gastroenteritis  once.  In  all  cases  acute 
degeneration  of  the  various  organs  was  evident. 

The  influenza  bacillus  was  isolated  in  practically  pure 
culture  from  the  meningeal  exudate  and  cerebrospinal 
fluid  in  all  cases.  In  two  it  was  found  pure  in  the  heart's 
blood ;  in  one  in  the  peritoneal  fluid,  and  in  one  in  the 
pericardial  fluid.  In  three  cases  it  occurred  mixed  with 
streptococci  in  the  bronchial  secretion,  and  once  it  was 
grown  from  the  surface  of  the  nasal  mucosa.  The  atrium 
of  infection  of  four  cases  was  in  all  prol^ability  the  upper 
respiratory  passages,  in  two  of  which  infection  undoubt- 
edly penetrated  the  cribriform  plate.  The  serum  ob- 
tained from  the  heart's  blood  in  four  cases  failed  to 
agglutinate  influenza  bacilli.  The  bacilli  are  pathogenic 
for  guinea  pigs  in  moderate  doses,  and  are  about  equal 
in  this  respect  to  influenza  bacilli  isolated  from  other 
sources.  Morphologically  and  culturally  they  are  identi- 
cal with  Pfeiffer's  bacillus,  all  being  strictly  hemophilic 
and  showing  the  property  of  symbiosis. 

The  grouping  of  these  cases  is  interesting.  The  oc- 
currence of  the  disease  in  the  twins  beginning  on  the 
same  day  is  suggestive  of  a  common  source  of  infection, 
but  this  could  not  be  determined.  Cases  3  and  4  came 
from  a  small  institution  for  children  in  which  an  epi- 
demic for  "colds"  had  existed  for  several  weeks.  The 
children  were  all  constantly  in  intimate  contact  with 
each  other.  Case  4  developed  the  disease  about  four 
weeks  after  Case  3  was  flrst  taken  ill,  or  about  two  weeks 
after  her  death.  Three  of  the  cases  developed  in  insti- 
tutions. They  did  not  occur  in  the  poorer  parts  of 
the  city.  Excepting  Cases  1  and  2,  which  developed 
in  October,  1908,  they  all  occurred  in  the  winter  months 
of  1909-10.  A  general  influenza  epidemic  was  not  rag- 
ing during  this  period. 

XoTE. — I  am  indebted  to  Dr.  F.  S.  Churchill  for  the 
clinical  reports  in  Cases  1,  2,  and  7,  and  to  Dr.  Efla 
Davis  for  the  clinical  records  of  Cases  3  and  4.  Case  5 
developed  in  St.  Vincent's  Orphan  Home  in  the  service 
of  Dr.  Baxter,  and  Case  6  entered  the  Presbyterian 
Hospital  in  the  service  of  Dr.  Cotton. 

March  14,  1910.  Joint  Meeting  with  The  Chicago  Neurological 
Society. 
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A  CASE  OF  TUMOR  IX  THE  LEFT  CEEEBELLO- 
POXTILE  AXGLE 

A  CLIXICO-PATHOLOGICAL   RErORT 
JULIUS   GRIXKER 

A.  B.,  aged  24.  single,  clerk,  came  to  my  office  on  Dec.  28. 
1905,  accompanied  bv  his  brother,  a  physician.  About  four 
weeks  previously  he  had  consulted  two  ophthalmologists  and 
one  internist,  the  former  of  whom  found  double  choked  disk, 
while  the  latter  made  a  diagnosis  of  neurasthenia. 

Family  History. — The  parents,  brothers  and  sisters  are  liv- 
ing and  well.  Xo  similar  case  is  known  in  the  entire  family 
record. 

Persotwl  History. — There  never  were  any  diseases,  excepting 
the  usual  affections  of  childhood.  However,  he  was  always 
considered  nervous  by  his  family  because  he  had  suffered  from 
night-terrors  when  quite  young,  and  up  to  the  time  of  this 
examination  he  betrayed  a  nervous  disposition  by  appearing 
dazed  and  confused  upon  first  awakening  in  the  morning.  His 
habits  were  always  good;  he  never  drank  to  excess,  was  only  a 
moderate  smoker  and  never  acquired  lues. 

Present  Ilbiess. — In  August.  1005.  he  experienced  motor  weak- 
ness in  his  left  leg.  and  somewhat  later  in  the  left  arm.  The 
face  was  uninvolved.  The  following  month  (September)  he 
suffered  from  occasional  headaches  of  moderate  severity:  they 
were  always  diurnal,  aggravated  by  physical  exercise,  and 
mostly  localized  over  the  right  frontal  region  and  in  the  nape 
of  the  neck.  There  were,  in  addition,  transient  attacks  of  diz- 
ziness whenever  patient  suddenly  arose  from  a  recumbent 
posture.  Vision  began  to  fail  at  about  the  same  time:  the 
sight  was  blurred  and  attacks  of  complete  blindness  appeared 
which  on  passing  off  left  black  spots  before  his  eyes.  Accom- 
panying the  visual  disturbances  there  were  usually  attacks  of 
dizziness,  but  never  nausea  or  vomiting.  Of  irritative  motor 
phenomena  he  described  peculiar  jerkings  and  twitching  of  the 
chest  muscles,  especially  marked  during  excitement.  For  an 
entire  month  preceding  my  first  examination  he  had  been 
constantly  tired;  the  slightest  exertion  brought  on  extreme 
fatigue  and  his  sleep  was  imref reshing :  vision  was  rapidly 
failing  and  the  gait  showed  some  staggering  to  the  left. 
While  these  symptoms  were  developing  the  ophthalmologists 
discovered   papilledema   and  suggested  neurological  treatment. 

Examination  revealed  a  well-nourished  young  man  of  average 
weight  and  height,  whose  viscera  were  normal,  pulse  regular 
and  72  beats  per  minute.  Paralysis  of  any  kind  was  not 
apparent.  Though  the  left  half  of  the  face  seemed  somewhat 
relaxed  while  at  rest,  yet  during  speech  and  while  performing 
the  usual   motor   tests   nothina;   abnormal   was   detected.      The 


45 

left  hand  grasp  was  somewhat  weaker  than  the  right  and  the 
left  leg  showed  a  slight  degree  of  weakness  when  made  to  move 
against  resistance.  The  gait  was  somewhat  uncertain  and 
could  easily  be  characterized  as  slightly  ataxic,  with  a  tend- 
ency to  reel  more  often  to  the  left  than  to  the  right. 

Cranial  Serves. — The  olfactory  nerve  was  not  involved.  The 
optic  nerves  showed  choked  disk  and  beginning  atrophy,  in 
consequence  of  which  vision  was  markedly  reduced.  The  pupils 
responded  somewhat  sluggishly  both  to  light  and  in  accom- 
modation. In  extreme  lateral  positions  the  eye  muscles  showed 
mere  nystagmoid  jerking,  not  a  true  nystagmus.  The  third, 
fourth  and  sixth  nerves  were  uninvolved.  When  first  exam- 
ined the  patient  made  no  complaint  of  paresthesia  in  the  region 
of  the  trigeminus,  neither  did  the  objective  examination  elicit 
the  existence  of  sensory  disorder  in  that  nerve.  However, 
corneal  areflexia  was  distinct  and  analgesia  was  pronounced  in 
the  region  of  the  trigeminus  two  months  later.  Xo  paralysis 
was  noted  in  the  seventh  nerve,  except  the  slight  degree  of 
relaxation  already  mentioned.  Only  by  routine  examination 
did  I  discover  eighth-nerve  involvement :  there  was  complete 
nerve-deafness.  As  its  existence  was  unknown  to  the  patient, 
he  was  unable  to  tell  me  when  the  deafness  first  appeared. 
Ninth,  tenth;  eleventh  and  twelfth  nerves  were  not  in  the  least 
affected. 

Refexes. — All  the  superficial  reflexes  were  present  and  of 
about  normal  intensity.  The  deep  reflexes  in  upper  and  lower 
extremities  were  markedly  exaggerated,  more  on  the  left  side; 
ankle  clonus,  Babinski,  Oppenheim  or  Gordon  signs  were  not 
obtainable. 

Coordination. — Slight  static  and  dynamic  ataxia  was  present 
in  the  lower  extremities.  In  testing  each  leg  separately  the 
greater  degree  of  incoordination  was  found  in  the  left.  The 
finger-to-nose  test  showed  marked  tremor  in  the  left  hand, 
more  of  an  ataxic  than  an  intention  tremor.  Cerebellar 
asynergy  in  trunk  and  lower  extremities  was  absent,  nor  was 
Babinski's  adiadocokinesia  present. 

Di<ignosis  and  Treatment. — My  diagnosis  was:  tumor  in  the 
left  cerebello-pontile  angle.  Immediate  operation  was  recom- 
mended Avith  the  expectation  of  saving  what  was  left  of 
patient's  vision.  The  brother,  having  charge  of  the  case,  suc- 
cessively engaged  three  surgeons,  who  performed  a  number  of 
operations  within  a  period  of  about  two  months.  The  first 
surgeon  trephined  over  the  left  cerebellum,  but  on  discovering 
the  presence  of  pulsation  and  not  seeing  the  tumor  he  replaced 
the  bone  and  closed  the  wound.  One  week  later  the  same  sur- 
geon attempted  a  ventricular  tapping,  but  could  find  no  fiuid. 
About  two  weeks  later  a  second  surgeon  was  consulted,  who 
again  trephined  over  the  left  cerebellum.     After  an  unsuccessful 


46 

search  in  the  region  of  the  left  angle  he  concluded  the  operation 
by  decompressing  the  right  subtemporal  area.  The  patient  had 
meanwhile  become  completely  blind.  This  circumstance  induced 
me  to  discourage  any  further  operative  procedures.  Neverthe- 
less, a  third  surgeon  was  consulted,  who  reluctantly  yielded  to 
the  request  of  engaging  in  a  new  hunt  for  the  elusive  tumor. 
Again  the  left  cerebellum  was  uncovered  and  the  left  cerebello- 
pontile  angle  explored.  The  operation  was  very  bloody  and 
lasted  several  hours.  In  spite  of  the  profuse  hemorrhage, 
which  prompted  a  discontinuance  of  the  operation,  the  surgeon 
was  urged  to  continue.  He  found  and  removed  a  neurofibroma, 
which  was  the  size  of  a  cherry  and  appeared  to  have  originated 
from  the  sheath  of  the  acustic  nerve.  ^ly  informant  states  that 
the  surgeon  feared  to  remove  more  of  the  tumor  mass  because 
of  the  patient's  precarious  condition. 

Subsequent  History. — Recovery  from  the  operation  was  une- 
ventful and  the  patient  became  free  from  headache  and  dizzi- 
ness. The  tumor  symptoms,  however,  subsequent  to  operation 
became  more  numerous  and  pronounced.  There  were:  adi- 
adocokinesia,  reeling  gait,  left-sided  motor  weakness,  complete 
optic  atrojjhy,  left  corneal  areflexia,  complete  paralysis  of  the 
sensory  jjortion  of  the  trigeminus  and  left-sided  deafness.  For 
several  years  subsequent  to  having  demonstrated  his  immunity 
against  all  kinds  of  surgery  the  patient  was  seen  wandering 
about  the  streets  of  Chicago,  apparently  in  a  happy  frame  of 
mind. 

His  condition  remained  practically  stationary  until  the  mid- 
dle of  September,  1909,  when  he  developed  severe  headaches, 
which  resisted  all  forms  of  medication.  After  a  consultation 
with  Dr.  Allen  B.  Kanavel  it  was  decided  to  cautiously  make  a 
lumbar  puncture,  bearing  in  mind  the  dangers  attendant  upon 
this  procedure  in  tumors  of  the  posterior  fossae.  Only  a  small 
quantity  of  fluid  was  removed,  but  this  was  followed  by  imme- 
diate relief  from  the  headache  and  again  enabled  the  patient  to 
be  about  as  usual. 

Unfortunately  this  remission  was  of  short  duration,  for  the 
end  came  unexpectedly  on  Dec.  2,  1909.  While  patient  Avas 
conversing  over  the  telephone  he  became  dizzy  and  fell  back- 
ward, striking  his  head  on  the  ground.  He  lost  consciousness, 
merged  into  a  state  of  coma  and  died  within  two  hours. 

Postmortem  Examination.— Owing  to  delay  in  obtaining  per- 
mission, the  brain  could  not  be  examined  until  eighteen  hours 
after  death,  which  circumstance  made  imjjossible  the  applica- 
tion of  the  finer  neuroglia  stains. 

Macroscopically  the  brain  presented  two  hernial  protrusions: 
one  situated  over  the  right  subtemporal  region,  evidently  the 
result  of  the  decompression  operation :  the  other  hernia  was 
seen  over  the  left  cerebellum,  the  site  of  several  operations.  In 
attempting  to  remove  the  brain  from  the  cranial  cavity  a  cyst 
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containing  about  six  ounces  of  fluid  blood  was  ruptured.  It 
was  adherent  to  the  petrous  portion  of  the  temporal  bone  on 
the  left  side  and  continuous  with  the  hernial  protrusion  over 
the  left  cerebellum,  making  it  very  tense.  After  hardening  the 
brain  in  formalin  solution  neurologic  frontal  sections  were 
made. 

AYith  the  exception  of  marked  bilateral  internal  hydroceph- 
alus, more  marked  on  the  right  side,  nothing  pathological  was 
discovered  in  the  cerebrum.  The  hydrocephalus  was  probably 
the  result  of  obliteration  of  the  foramen  of  Magendie  and  of 
the  foramina  of  Luschka.  The  conspicuous  pathology  was 
found  in  the  cerebellum.  The  left  hemisphere  appeared  larger 
than  the  right  and  its  consistency  was  denser  than  normal.  It 
encroached  considerably  upon  the  right  half  of  the  cerebellum, 
pushing  the  left  half  beyond  the  middle  line.  A  section  through 
the  entire  left  half  of  the  cerebellum  revealed  a  surface  of 
mottled  appearance,  strongly  suggestive  of  old  and  new  hem- 
orrhages. 

Microscopically  the  sections  showed  in  parts  dense  networks 
of  fibrillar  ground  substance  in  close  relation  with  numerous 
polymorphous  cellular  elements,  varying  in  size  from  small 
round  cells  to  long  spindle-shaped  cells,  each  containing  a  gran- 
ular nvicleus  of  a  size  corresponding  to  its  cell  body.  In  other 
parts  of  the  section  could  be  seen  islets  of  small  round  cells 
with  scarcely  any  intercellular  substance  intervening.  Added 
to  all  this,  numerous  vessels,  large  and  small,  with  and  without 
thickened  walls,  could  be  seen  throughout  the  tumor  mass. 
Under  the  microscope  the  mottled  appearance  previously  seen 
with  the  naked  eye  proved  to  be  irregularly  scattered  hemor- 
rhages of  various  sizes  and  ages. 

In  making  a  pathological  diagnosis  of  the  tumor  one  is  con- 
fronted with  the  fact  that  there  are  areas  resembling  sarcoma 
and  others  corresponding  to  the  appearance  of  glioma.  The 
easy  way  out  of  it  is  to  call  it  a  glio-sarcoma,  which  is  often 
done.  However,  I  share  the  opinion  of  those  who  believe  that 
glioma  alone  in  its  varied  metamorphoses  is  capable  of  pro- 
ducing pictures  resembling  sarcoma.  Further,  as  the  pre- 
ponderating appearance  in  my  case  is  that  of  glioma,  the 
growth  not  overstepping  physiological  and  anatomical  bounda- 
ries and  showing  a  tendency  to  infiltrate  rather  than  destroy, 
I  believe  the  diagnosis  of  glioma  to  be  correct. 

March  14,  1910.  Joint  Meeting  with  The  Chicago  Xeurological 
Society. 

DISCUSSIOX 

Dr.  L.  X.  CiROSVEXOR  said  that  in  November,  1005,  vision  in 
the  right  eye  was  16/40,  left  eye  16/30,  with  marked  papillo- 
edema.  The  patient  was  given  large  doses  of  iodids.  In  Decem- 
ber vision  was  16/30,  in  each  eve.     In  January  it  was  16/50  in 
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the  right  and  16/60  in  the  left.  Papillo-edema  was  more 
marked,  as  were  all  the  other  symptoms. 

Dr.  Tiior  Rothstein  thought  that  most  of  the  specimens 
resembled  glioma  of  the  central  nervous  system.  In  one  of  the 
specimens  there  were  distinctly  visible  cells,  radiating  out 
from  the  vessels,  an  arrangement  which  is  not  seen  in  sar- 
coma. 

Dr.  Peter  Bassoe  was  certain  that  this  was  a  case  of  glioma. 
Some  of  the  fields  are  very  typical.  Gliosarcoma,  he  says,  is 
usually  used  to  dodge. 

Db.  Gbinker,  in  closing,  agreed  in  the  diagnosis  of  glioma, 
although  he  thought  the  tumor  showed  some  characteristics  of 
sarcoma,  which  led  to  the  diagnosis  of  gliosarcoma.  The  tumor 
infiltrated  the  cerebellum  completelj',  which  is  a  characteristic 
of  glioma.. 


A  CLINICAL  AND  PATHOLOGICAL  EEPOET  OF 
A  CASE  OF  FIBEOSAECOMA  OF  THE  PONS, 
WITH  EXTENSIVE  BONE  INVOLVE- 
MENT AT  THE  BASE 
D'ORSAY  hecht 

AND 

S.  STROUSE 

AVe  desire  to-night  to  make  a  complete  report  of  a 
case,  the  clinical  features  of  which,  together  with  the 
patient,  were  presented  to  the  inembers  of  the  Chicago 
Neurological  Society  at  its  meeting  on  October  31,  1909, 

CLINICAL  REPORT,  BY  D'ORSAY  HECHT 
The  patient,  a  young  woman,  aged  21,  was  seen  by  me  for  the 
first  time  on  July  7,  1909,  when  the  chief  complaints  were 
diplopia,  greatly  impaired  mastication,  severe  head  pain,  dif- 
fuse, radiating  to  the  nape  of  the  neck  and  into  the  right 
shoulder,  marked  insomnia,  slowly  increasing  fatigue  and  more 
or  less  general  nervous  irritability.  The  patient  was  single, 
and  a  recent  high  school  graduate,  whose  family  history  was 
not  entirely  unimportant,  since  the  father  had  died  of  a  heart 
lesion  at  54  years  of  age,  one  brother  had  recently  gone  to 
Texas  with  a  pulmonary  trouble,  one  sister  had  died  at  the  age 
of  two  from  a  cause  unknown,  and  another  brother  had  some 
paralytic  disturbance  in  the  legs.  The  motlier  was  living  and 
well  at  52  years  of  age,  and  had  had  one  miscarriage. 

*  From    the    Laboratory    of   Pathology,    Michael    Reese    Hospital, 
Chicago. 
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The  patient's  personal  liistorj-  was  uneventful.  Although 
never  robust,  she  had  graduated  from  grammar  school  in  good 
health,  was  very  well  during  her  tirst  and  second  years  in  high 
school,  but  in  the  latter  part  of  her  third  she  became  nervous 
and  easilj'  fatigued.  During  her  fourth  year,  owing  to  the  sur- 
plus of  work  required  of  her,  she  became  nervous,  sleepless  and 
Irritable,  and  during  her  menses  had  to  remain  at  home  for  a 
day  or  more.  Her  class  record  in  her  last  year  was  not  equal 
to  that  of  previous  years.  She  gave  evidence  of  a  lack  of  con- 
centration both  at  home  and  at  school — her  eyes  felt  weak 
and  tired,  and  as  the  rest  during  the  summer  months  did  not 
seem  to  improve  her  general  condition  she  consulted  an  occulist 
in  August,  lOCTS.  Glasses  were  prescribed,  wiiich  seemed 
to  improve  her.  In  1909  she  contracted  a  severe  cold,  com- 
plaining of  some  earache  and  defective  hearing  on  the  right 


Fig.  1. — Illu.strating  basal  a-spoct  of  brain,  showing  tumor  mass 
displaced  from  the  temporal  lobe ;  also  tumor  mass  in  osseous 
portions  removed  from  the  middle  fossa  at  the  base  and  petrous 
portion  of  temporal  bone. 

side.  The  removal  of  the  hardened  cerumen  surmised  to  have 
been  the  cause  of  the  aural  difficulty  influenced  neither  the  pain 
nor  hearing.  At  this  time,  too,  her  teeth  hurt  her  and  with  the 
gradually  increasing  discomfort  in  the  face  and  jaw  of  the 
right  side  she  consulted  an  osteopath,  in  April,  1909.  A  few 
months'  treatment  followed,  with  no  improvement.  The  hyper- 
esthesia of  the  face,  especially  on  the  right  side,  gave  way  to 
numbness,  although  neuralgic  pains  of  great  severity  continued. 
Use  of  the  eyes  caused  the  head  to  ache.  On  June  4,  1909,  she 
complained  of  seeing  double  for  the  first  time,  and  consulted 
another  oculist,  who  stated  that  '"the  muscle  of  her  eye  was 
paralyzed,"  but   he  afforded  her  no  relief. 
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At  the  time  of  my  first  examination  of  the  patient,  on  July  7, 
which  for  lack  of  time  was  superficial.  I  had  come  to  no 
conclusion  as  to  the  localization  of  an  organic  trouble,  but  on 
the  occasions  of  her  next  few  visits  careful  examinations 
revealed  a  right  external  rectus  palsy;  a  weak  bite  on  the  right 
side,  with  notable  flaccidity  of  the  mandibular  muscles; 
analgesia  of  the  right  half  of  the  face,  including  buccal  mucous 
membrane,  nasal  mucosa,  and  anterior  two-thirds  of  the  right 
half  of  the  tongue,  which  also  lay  in  folds  and  had  the  appear- 
ance of  beginning  hemiatrophy:  inequality  of  the  pupils,  the 
left  being  constantly  the  larger,  with  normal  pupillary  reac- 
tion, and  fundi  that  showed  no  changes.  The  tongue  was 
deflected  quite  markedly  to  the  right. 

The  interesting  eye  findings  justified  ophthalmologic  opinion, 
and  the  patient  was  referred  to  Dr.  Mortimer  Frank,  whose 
notes  of  the  examination  I  am  glad  to  be  able  to  include: 
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Fig.   2. — Section  showing  tumor  formation  in  pons  and  temporal 
lobe  on  same  side. 


"In  the  fall  of  I'.ioS  the  patient  was  given  glasses  and  when 
seen  by  Dr.  Frank  was  wearing:  o.u.  +  0.25 -j- 0.25  x  90. 
About  one  and  a  half  to  two  months  previous  to  examination 
she  was  complaining  of  double  vision  and  was  cross-eyed  at  the 
same  time.  Aug.  3,  1909,  right  pupil  5  mm.,  left  pupil  21^ 
mm.  Eight  vision.  6/15+ :  left,  6/9+.  Paralysis  of  the  right 
external  rectus.  Pupils  react  to  light,  both  direct  and  con- 
sensual, and  to  accommodation.  Convergence  intact.  The  head 
turned  toward  the  right  side.  Fundus  examination  showed  the 
nerve  heads  whiter  than  usually  found.  Otherwise  appearance 
normal.  Refracted  under  homatropin  and  cocain,  and  accepted 
in  the  right  eye  +  0.50  +  0.50  x  90,  6/9  + ;  left  eye,  +  0.75 
+  0.50  x  90.  6/9  — .'• 
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I  found  the  viscera,  tlie  general  motor  and  sensory  apparatus, 
together  with  the  deep  and  superficial  reflexes,  negative.  The 
patient  was  seen  repeatedly  during  this  time,  when  the  above 
findings  taken  at  the  earlier  examinations  could  be  verified. 

I  might  add  that  there  was  noted  from  the  first  a  soft 
bilateral  enlarged  thyroid. 

During  the  early  part  of  September  the  headaches  had 
become  so  severe  as  to  prevent  the  patient  from  lying  down, 
and  were  more  intense  when  lying  on  the  right  side.  The 
cephalalgia,  soon  became  so  acute  as  to  compel  sleep  in  the 
sitting  posture.  Neither  nausea  nor  vomiting  had  occurred  at 
any  time.  Eating,  however,  was  attended  with  great  efl^ort. 
The  patient's  generally  reduced  condition  made  hospital  care 
advisable,  and  the  patient  entered  my  service  at  the  ^lichael 
Reese   Hospital   September   26.     The  clinical   record   shows  an 


Fig.    3. — Section 


-bowing   outiiui's   of    tumor   invasion    in    pons. 


afternoon  rise  of  temperature,  taken  in  the  right  and  left 
axilliT  respectively,  of  09.4  F.,  with  no  difference  as  to  sides. 
All  symptoms  noted  at  earlier  examinations  continued  and 
deepened,  particularly  those  relating  to  the  trigeminus.  The 
tongue,  also  deviated  more  to  the  right,  the  soft  palate  and 
uvula  lagged  on  the  right  side  of  the  larynx,  and  on  intonation 
of  the  vowel  a.  the  muscles  of  the  left  side  drew  markedly  in 
the  opposite  direction. 

Toward  the  end  of  the  patient's  stay  in  the  hospital  fluids 
regurgitated  through  the  nose,  and  swallowing  became  so  dif- 
ficult that  to  save  herself  much  embarrassment  the  patient  was 
disinclined  to  eat  in  the  presence  of  others. 

On  October  1  the  conjunctiva  and  corneal  reflexes  in  the  right 
eye  were  noted  as  lost.     On  October  8  corneal  anesthesia  was 
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so  profound  as  to  admit  of  wiping  the  eyeball  with  a  hand- 
kerchief. 

The  notes  of  record,  taken  October  5,  showed  the  jaw  jerk 
absent,  the  left  triceps  more  brisk  than  the  right,  the  left  wrist 
tap  more  brisk  than  the  right,  the  abdominal  skin  reflexes 
equally  brisk ;  the  knee  jerks  tested  in  both  recumbent  and 
sitting  postures  present,  and  the  left  more  brisk  than  the  right. 
The  Achilles  both  present  and  equally  brisk;  the  plantars 
reduced  and  the  Babinski  absent.  This  contralateral  increase 
in  the  tendon  reflexes  was  thus  noted  for  the  first  time  only 
after  many  examinations. 

An  ear  examination  made  by  Dr.  Ira  Frank  may  serve  of 
interest:  '"Both  membranes  markedly  retracted;  the  right 
reflex  absent.  Bezold  tuning-fork  tests. — Right  ear:  The  air 
conduction  was  8   seconds;    bone   conduction    17   seconds;    high 


Fig.  4. — Section  showing  area  of  Involvement  iu  temporal  lobe. 


limit  normal:  low  limit  A.  Left  ear:  The  air  conduction  54 
seconds;  bone  conduction  14  seconds;  high  limit  normal;  low 
limit  g^.  The  Weber  test. — Right  ear:  Schwabacher  30  sec- 
onds. Before  catheterization  the  distance  for  conversational 
voice  was  five  feet  and  whispered  voice  one  foot.  No  improve- 
ment after  catheterization.  It  was  impossible  to  catheterize  the 
tube  on  account  of  the  closure.  On  passing  the  catheter 
through  the  right  nostril  there  seemed  to  be  a  complete  anes- 
thesia.    Larynx  normal." 

The  laboratory  data  are  conspicuous  for  their  negative  char- 
acter. Wassermann  test  with  the  blood  was  negative,  as  was 
also  the  Xoguchi  test  with  the  spinal  fluid.  The  urinalyses 
were  consecutively  without  signiflcance.  The  blood  examina- 
tions  revealed   4,944,000    reds,    7,800   whites,   94   per   cent,    of 
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which  were  polymorplionuclear  cells;  the  hemoglobin  showed 
90  per  cent. 

The  radiograms  of  the  head  in  anteroposterior  and  lateral 
aspects  were  negative. 

Reverting  again  to  the  corneal  anesthesia  that  appeared  on 
October  8.  I  would  add  that  on  October  11  there  was  noted  a 
mucopurulent  discharge  from  the  right  eye,  with  marked  con- 
junctival hyperemia,  which  in  the  course  of  several  weeks  sub- 
sided under  treatment  with  argyrol.  On  October  15  right 
ptosis  was  noted  for  the  first  time,  and  on  October  28  I  recorded 
an  almost  complete  drooping  of  the  lid,  which  remained  per- 
manent. Upon  lifting  same  from  time  to  time  to  inspect  the 
cornea  it  appeared  dull,  lusterless  and  showed  complete  deep 
anesthesia,  even  to  firm  touch. 

Recognizing  the  progressive  organic  involvement,  in  the 
course  of  which  antiluetic  treatment  had  proven  inert,  the 
therapy  was  made  palliative,  chiefly  with  a  view  to  over- 
coming sleeplessness,  the  general  discomfort  and  for  the  most 
part  the  intense  cephalalgia. 

At  this  period  of  her  illness  the  patient  left  the  hospital, 
thinking  that  she  might  be  quite  as  well  cared  for  at  her  home. 
On  November  28,  however,  that  is,  after  about  a  one  month's 
interval,  she  was  readmitted,  with  the  following  comment: 
Increasing  difficulty  in  swallowing,  noticeable  both  in  the 
instances  of  solids  and  liquids;  the  presence  of  nausea  and 
several  attacks  of  vomiting,  was  associated  also  with  spasms  of 
coughing  and  some  slight  vocal  hoarseness.  I  would  add  that 
in  this  same  interval  the  patient  seemed  to  have  lost  considerable 
weight,  revealing  also  greater  unsteadiness  in  her  gait,  with  a 
tendency  of  the  head  to  turn  toward  the  right.  This  deflection, 
I  think,  may  be  construed  as  voluntary,  in  order  to  afford  relief 
from  the  feeling  of  tension  complained  of  at  the  nape  of  the 
neck  and  pain  radiating  down  into  the  shoulder  and  right  arm. 
The  right  angle  of  the  mouth  seemed  more  drawn,  the  right 
oro-facial  paralysis  more  marked,  and  complete  anesthesia 
was  noted  in  the  outline  of  the  right  fifth  nerve.  The  tongue 
showed  deeper  furrowing,  was  greatly  coated  and  lay  almost 
completely  paralyzed  in  the  floor  of  the  mouth,  deviating 
strongly  to  the  right  in  any  effort  at  protrusion,  which  could 
be  but  poorly  executed.  The  right  pharyngeal  muscle 
paralysis  with  drooping  of  the  right  side  of  the  soft  palate  on 
intonation  also  seemed  more  marked  than  at  the  time  of  earlier 
examination.  There  was  no  material  alteration  in  the  reflexes ; 
the  viscera  were  likewise  in  the  same  condition  as  before,  but 
the  emaciation  was  indeed  most  progressive.  In  the  latter 
weeks  of  the  patient's  illness  the  objective  findings  gradually 
deepened  and  the  most  notable  aggravation  on  the  subjective 
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side  related  to  deglutition,  which  finally  became  impossible. 
For  several  days  prior  to  exitus  the  pulse  became  very  rapid 
and  thready,  the  patient  sank  into  gradually  deepening  coma, 
and  died  on  January  22nd. 

In  summarizing  the  case  before  the  Xeurological 
Society.  I  inclined  to  the  belief  that  a  lesion  involving 
in  great  extent  the  third,  tifth.  sixth,  seventh  and  doubt- 
fully the  eighth  cranial  nerves  on  the  right  side,  to- 
gether with  very  obvious  symptoms  of  increased  in- 
tracranial pressure,  except  on  the  part  of  the  fundi, 
which  remained  constantly  normal,  would  be  in  the  na- 
ture of  a  neoplasm  at  the  base  of  the  brain,  and  pre- 
sumably in  the  region  of  the  pons.  The  pontine  invasion 
would  be  the  more  suspected,  too,  because  of  the  very 
rapid  and  deep  trophic  involvement  of  the  cornea.  I 
think  that  probably,  the  most  rapidly  forming  neuro- 
paralytic keratitis  with  which  I  am  personally  familiar, 
requiring  but  the  short  space  of  twentyfour  hours  for 
its  complete  development,  occurred  in  another  patient 
suffering  from  a  severe  pontine  hemorrhage,  eventuat- 
ing in  death  in  seventy-two  hours.  "Whether  or  not  the 
lesion  in  the  case  of  this  evening  was  single  or  multiple, 
I  was  not  prepared  to  say  with  positiveness  at  that  time, 
but  I  ventured  the  opinion  that  from  the  progression 
and  distribution  of  the  symptoms  we  were  in  all  prob- 
ability dealing  with  multiple  tumors,  and  because  of 
their  prevalence  in  this  region  had  thought  of  tubercle 
or  tubercles.  The  appearance  latterly  of  exaggeration 
of  the  reflexes  on  the  side  of  the  body  opposite  to  that 
of  cranial  nerve  involvement,  I  have  regarded  of  im- 
portance only  as  a  late  secondary  indirect  pressure  focal 
finding. 

Autopsy,  by  S.  Steouse 

Autopsy  was  performed  a  half  hour  after  death  of  the 
patient,  but  permission  was  obtained  to  remove  only  the  brain. 

The  body  is  that  of  a  very  sparsely  nourished  young  woman, 
with  marked  emaciation  and  pallor.  Large  purpuric  spots 
were  seen  on  the  anterior  chest  wall,  especially  between  the 
second  and  fourth  ribs. 

On  opening  the  skull,  the  meninges  looked  normal,  and  there 
was  no  evidence  of  increased  intra-cranial  pressure.  On  lifting 
the  brain  from  the  base  of  the  skull,  the  tip  of  the  right  tem- 
poral lobe  was  torn.  On  the  base  of  the  right  temporal  lobe, 
about  a  centimeter  from  the  tip.  was  a  round  concavity  two  by 
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two  centimeters,  completely  filled  by  fairly  firm  grayish  white 
nodules,  which  seemed  unconnected  with  the  brain,  except  by  a 
very  fine  strand  of  tissue,  and  was  likewise  free  from  any  con- 
nection with  the  dura.  Right  anterior  portion  of  the  pons  at 
the  angle  is  occupied  by  a  dark  gray,  firm  nodule,  definitely 
invading  the  surrounding  brain  tissue.  The  rest  of  the  brain 
seemed  normal. 

The  base  of  the  skull  on  the  right  side  in  the  anterior  por- 
tion showed  some  softening  of  the  normal  bony  lines.  A  gray- 
ish yellow  sessile  nodule  about  3x1  cm.  and  2  mm.  in  height 
was  seen  lying  on  the  inner  surface  of  the  skixll  at  the  junctfon 
of  the  petrous  portion  of  the  temporal  bone  and  the  wing  of 
the  sphenoid.  The  bone  from  the  left  clinoid  process  of  the 
sphenoid  through  the  region  of  the  sella  turcica,  the  right  side 
of  the  sphenoid  for  about  4  cm.  anteriorly,  the  greater  wing  of 
the  sphenoid,  and  the  petrous  portion  of  the  temporal  bones 
had  a  peculiar  soft  boggy  feeling,  and  was  easily  cut  with  a 
small  knife,  showing  undoubted  decalcification.  Owing  to  the 
danger  of  mutilation  nothing  further  was  done. 

The  histological  pictures  of  the  various  tumors  show  def- 
initely sarcoma.  The  portion  from  the  temporal  bone  consists 
of  a  very  fibrous  tissue  containing  a  rather  small  number  of 
medium  sized  spindle  cells.  Definite  bone  involvement  without 
the  presence  of  osteoclasts  is  seen.  The  tumor  from  the  sella 
turcica  showed  practically  the  same  picture,  and  was  separated 
from  the  pituitary  body  by  a  fibrous  capsule.  The  nodule  seen 
under  the  temporal  lobe  was  distinctly  more  cellular  than  the 
two  previously  described,  and  was  a  pure  medium  sized  spindle- 
cell  sarcoma.  The  tumor  from  the  pons  shows  a  similar  pic- 
ture to  this  last,  and  also  shows  very  definite  involvement  of 
the  surrounding  normal  brain  tissue. 

Special  stains  made  with  phosphotungstic  acid — hematoxylin, 
Mallory's  aniline  blue,  eosin-methylene  blue,  show  occasional 
fibroglia  fibres,  and  no  neuroglia  fibres. 

The  pathological  picture  is  that  of  fibrosarcoma,  probably 
arising  at  the  base  of  the  brain  in  either  bone  or  dura,  and 
involving  the  brain  secondarily. 

I  am  indebted  to  Dr.  J.  W.  Jobling  for  the  privilege  of  mak- 
ing tnis  report. 

March  14.  1010.  Joint  Meeting  with  The  Chicago  Neurological 
Society. 

DISCUSSIOX 

Dr.  Peter  Bas.soe  presented  slides  of  a  fibrosarcoma  in  the 
interior  of  the  pons,  chiefly  on  the  left  side,  from  a  man  47 
years  old  who  was  examined  by  Dr.  Patrick  on  Dec.  2,  1908. 
Following  an  attack  of  grip  in  February,  1908,  he  was  occa- 
sionally slightly  dizzy  for  several  months.  In  October  severe 
headaches,  usuallv  afi'ecting  one  side  at  a  time,  with  vomiting 
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and  dizziness,  came  on  in  attacks  lasting  one  to  six  hours,  at 
first  occurring  every  other  day,  later  every  day.  On  examina- 
tion the  pupils  were  found  equal  and  reacted  normally.  Right 
eye  more  prominent.  Right  external  rectus  quite  weak,  left 
slightly  so.  Top  of  left  disk  slightly  blurred.  Visual  fields 
normal  on  rough  testing.  Sense  of  smell  only  slightly  impaired 
if  at  all.  Slight  right-sided  facial  paresis  while  the  palate 
moves  equally  on  both  sides.  The  tongue  when  protruded 
deviates  slightly  to  the  right.  The  patient  stands  better  on 
the  left  foot  than  on  the  right  one.  Both  knee  and  ankle  jerks 
are  increased  with  bilateral  unsustained  ankle-clonus.  The 
abdominal  reflexes  are  absent.  Right  wrist  jerk  more  increased 
than  the  left  one.  Both  elbow  jerks  increased.  Sensation  and 
coordination  normal.  A  diagnosis  of  brain  tumor  was  made, 
but  its  location  was  not  determined.  According  to  his 
physician.  Dr.  W.  E.  Walsh  of  Morris,  111.,  he  became  violent 
and  abusive  a  month  later  and  the  headaches  increased.  On 
Jan.  8,  lOOD,  he  developed  Cheyne-Stokes  breathing,  and  ap- 
parently lost  vision  in  the  right  eye  which  he  could  no  longer 
close.  On  January  17th,  craniectomy  in  the  temporal  region  was 
performed  and  no  lesion  found.  Afterwards  there  was  less 
headache  but  he  was  actively  delirious  and  resistive  much  of 
the  time.  Vision  gradually  failed  and  by  February  14th  he  was 
entirely  blind.  The  patient  died  on  February  25th.  There  was 
no  gross  lesion  in  the  brain  aside  from  the  tumor  in  the  pons. 
No  abnormal  growth  was  found  in  the  orbit  so  the  prominence 
of  the  eyeball  evidently  had  been  due  to  muscular  relaxation. 
Dr.  Bassoe  also  presented  slides  from  a  case  of  large  tubercle 
in  the  pons  and  smaller  ones  in  the  cerebellum.  The  patient 
had  been  seen  by  Dr.  Mettler. 

Dr.  L.  H.  Mettler  said  that  the  second  case  reported  by  Dr. 
Bassoe  was  a  girl,  abovit  22  years  old,  whom  he  saw  in  June, 
1909.  About  a  year  before,  she  began  to  complain  of  headache, 
which  gradually  became  characteristic  of  cranial  tumor.  She 
also  complained  of  projectile  vomiting,  much  vertigo  of  the 
subjective  variety,  steadily  growing  worse.  It  was  not  a 
vertigo  produced  by  motion.  The  characteristic  gait  was  pres- 
ent, a  distinct  cerebellar,  reeling  gait.  She  also  had  frequent 
fainting  spells,  and  amenorrhea  had  been  present  since  Christ- 
mas, 1908.  She  was  in  a  mildly  stupid  condition — a  hysteroid 
condition.  There  was  decided  retraction  of  the  nuchfe,  and 
some  complaint  when  pressure  was  exercised.  The  knee-jerks 
were  exaggerated,  especially  on  the  left  side.  There  was  no 
distinct  paralysis,  but  there  was  a  weakening  of  the  power  in 
the  legs,  and  the  same  to  a  slight  degree  in  the  arms.  There 
was  a  distinct  Babinski  on  the  right  side.  All  the  reflexes  were 
exaggerated.  Superficial  examination  of  the  eyes  showed  a 
weakness  of  the  external  rectus  of  the  right  eve,  and  of  the 
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internal  rectus  of  the  left  eye.  There  was  no  irregular  pro- 
trusion of  the  tongue,  no  facial  paralysis  nor  speech  disturb- 
ance, and  no  dysphagia;  no  dyspnea;  no  sign  of  cranial  nerve 
involvement  except  in  the  eyes.  The  pupils  reacted  sluggishly 
to  light ;  accommodation  was  relatively  normal.  Dr.  Dodd 
examined  the  eyes  and  found  the  optic  disks  greatly  swollen, 
the  arteries  almost  obliterated,  the  veins  tortuous,  the  vitreous 
hazy,  and  he  suggested  that  the  trouble  was  due  to  intracranial 
pressure.  Lumbar  puncture  showed  few  cells  and  no  micro- 
organisms. The  Wassermann  was  negative.  Urine  was  almost 
normal.  Blood,  90  per  cent,  hemoglobin,  4,560.000  red  cells, 
15,200  white  cells.  Pulse  varied  between  88  and  100.  A  few 
days  before  death  it  rose  to  160.  Temperature  101°;  before 
death  107.5°.  She  died  two  months  after  she  entered  the  hos- 
pital. At  the  post-mortem  the  lateral  ventricles  were  found  to 
contain  nearly  three  times  the  normal  amount  of  fluid,  and 
there  were  nodules  in  the  cerebellum. 

Dr.  Jitlius  Grixker.  at  the  meeting  at  which  Dr.  Hecht 
showed  his  case,  had  demonstrated  a  specimen  of  tumor  in  the 
pons  and  posterior  quadrigemina,  which  Professor  Le  Count 
examined  post-mortem.  There  were  three  tubercles  there,  one 
in  the  pons  and  corpora  quadrigemina,  impinging  on  the  aque- 
duct of  Sylvius,  another  in  the  base  of  the  frontal  lobe,  and  a 
very  small  one  subcortically  in  the  temporal  lobe  near  the 
median  surface.  That  patient  presented  few,  if  any,  symptoms 
of  brain  tumor,  but  sufficient  to  permit  of  a  diagnosis.  There 
were  no  localizing  symptoms.  There  was  no  distinct  ocular 
paralysis.  There  was  some  headache  and  dizziness,  some  intel- 
lectual defect,  but  no  focal  or  general  signs  of  brain  tumor 
until  toward  the  last,  when  the  headaches  became  more  severe, 
the  dizziness  increased,  and  he  then  suggested  a  decompression 
operation.  The  patient  did  not  recover.  The  temperature  rose 
and  it  was  thought  there  was  a  brain  abscess.  The  post-mor- 
tem findings  were  a  complete  surprise  and  demonstrated  con- 
clusively that  there  may  be  tumor  of  the  pons  without  distinct 
papillitis.  Por  that  reason  Dr.  Grinker  had  been  of  the  opinion 
that  Dr.  Hecht's  case  was  one  of  tumor  in  the  pons  of  the 
tubercular  variety,  a  diagnosis  in  which  Dr.  Jlecht  was  only 
too  willing  to  concur. 

Dr.  Hecht,  in  closing,  said  he  desired  to  add  that  the  absence 
of  papillitis  was  significant  of  a  pontine  lesion.  The  labora- 
tory tests  excluded   syphilis. 

In  regard  to  Dr.  Grinker's  remarks,  a  diagnosis  quite  as 
correct  as  the  one  he  presented  in  the  discussion  had  already 
been  made.  Dr.  Hecht  reiterated  that  in  his  original  remarks 
he  had  assumed  that  the  tumor  was  located  in  the  region  of 
the  pons,  and  that  because  of  the  multiplicity  and  grouping  of 
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symptoms,  he  favored  a  diagnosis  of  multiple  lesions.  He  con- 
fessed that  the  postmortem  findings  of  a  sarcoma  came  some- 
what in  the  nature  of  a  surprise.  To  Dr.  O'Donnell  he  ex- 
pressed sincere  thanks  for  the  very  excellent  photographs  and 
auto-chromes  taken  of  the  brain   in   tofo  and  section. 


BRAIX   ABSCESS   CAUSED   BY   AX   OEGANISM 

COERESPOXDIXG  TO  THE  MICROCOCCUS 

IXTEACELLULAEIS 

T.  ROTHSTEIN 

A  woman  45  years  of  age  had  what  was  called  "a  common 
cold"  in  July,  1907.  After  one  week  she  was  well  and  attended 
to  her  housework.  In  August,  1907,  she  suffered  from  head- 
aches and  in  September  noticed  that  she  could  not  use  her  left 
hand  as  well  as  slie  used  to.  Left-sided  hemiplegia  developed 
gradually  and  headaches  continued.  In  January,  1908,  she 
entered  Augustana  Hospital. 

Status  Pra'seus:  Left-sided  hemiplegia  with  paralysis  most 
pronounced  in  left  arm.  Right  arm  and  leg  very  weak  and 
tiring  easily;  was  able  to  take  a  few  steps  if  supported. 
Paresis  of  both  nerm  oculomotorii,  considerable  tremor  in  both 
hands,  patellar  reflexes  considerably  decreased  on  both  sides, 
choked  disc  in  both  eyes.  Temperature  981/2  to  lOOi/o.  Leu- 
cocytes 12,000. 

Spinal  fluid  was  clear  but  contained  a  few  mononuclear 
leucocytes  and  diplococci,  some  of  which  were  found  in  poly- 
morphonuclear leucocytes.  Cultures  from  spinal  fluid  gave  a 
diplococcus  which  stained  negatively  with  Gram's  method. 
Craniectomy  was  performed.  The  cerebrospinal  fluid  taken  at 
the  time  of  operation  gave  cultures  of  diplococci  staining  neg- 
atively with  Gram's  method.  At  the  postmortem  an  abscess 
was  found  in  the  frontal  lobe.  The  fluid  in  the  abscess  was 
thin,  moderately  opaque,  with  fibrinous  flocculi.  In  this  fluid 
were  found  diplococci  staining  negatively  w^ith  Gram's  method. 
The  meninges  were  normal.  An  emulsion  of  the  diplococcus 
cultures  was  injected  subdurally  and  into  the  brain  substance 
of  two  guinea-pigs,  but  did  not  cause  any  local  or  general  dis- 
turbances. 

During  life  some  symptoms  of  endocarditis  existed,  which 
fact  makes  it  probable  that  the  abscess  was  of  embolic  origin. 
The  nature  of  the  pathological  process  also  points  to  an  hema- 
togenic origin. 

March  14,  1910.  Joint  Meeting  with  Tlae  Chicago  Neurological 
Society. 
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CARCIXOMA  OF  THE  PEOSTATE;  SECONDARY 
GROWTH  IX  THE  FIRST  THORACIC  VER- 
TEBRA; SYMPTOMS  OF  PRESSURE 
MYELITIS  * 

DEMOXSTRATIOX   OF   GROSS   AXD   MICROSCOPIC 
PREPARATIONS 

CHARLES  H.  SWIFT    ■ 

This  report  concerns  the  illness  and  alterations  found  in  the 
body  of  a  German  laborer,  50  years  old.  who  was  admitted  to 
Dr.  Kuh's  service  in  Cook  County  Hospital,  Oct.  2,  1909.  He 
had  been  ill  two  months,  the  first  symptoms  being  weakness  of 
the  legs  accompanied  by  muscular  twitchings  of  the  calves,  and 
malaise.  A  few  weeks  after  the  development  of  these  symp- 
toms both  legs  became  paralyzed.  The  paralysis  came  on  sud- 
denly during  the  night  after  he  had  gone  to  bed  feeling  worse 
than  usual.  With  the  paralysis  urination  and  bowel  move- 
ments became  involuntary. 

During  the  period  he  was  under  observation  in  the  hospital 
in  addition  to  the  loss  of  control  of  the  sphincters  and  paralysis 
of  the  legs,  which  was  spastic,  there  were  noted  absent  knee 
jerks,  the  presence  of  Babinski's  reaction,  impaired  sensation 
and  analgesia  below  the  naval,  distention  of  the  urinary  bladder 
and  an  apical  systolic  murmur  of  the  heart.  He  died  on 
October  15,  thirteen  days  after  entering  the  hospital,  with  all 
the  evidences  of  a  pressure  myelitis  of  the  cord  in  the  thoracic 
region.  Some  of  the  neurologists  who  examined  him  were  of 
the  opinion  that  the  symptoms  might  be  explained  by  obstruc- 
tion of  the  spinal  blood  vessels. 

At  the  post-mortem  examination  a  small  bonj'  mass  was  found 
springing  from  the  body  of  the  first  thoracic  vertebra  and  pro- 
jecting backward  into  the  spinal  canal  pressing  upon  the  cord. 
This  bony  jjrojection  was  smooth,  with  a  flat  top,  its  longest 
diameter,  1  cm.,  parallel  with  that  of  the  canal;  the  other 
dimensions  were  each  5  mm.  The  body  of  the  vertebra  from 
which  this  sprung  was  plainly  made  up  of  much  densor  bone 
than  that  in  the  adjacent  vertebrae;  its  texture  was  much  more 
compact.  A  depression  on  the  cord  existed  opposite  the  bony 
projection  and  corresponded  to  it  in  size. 

In  the  lungs  there  were  found  a  few  small  pea-sized  and 
slightly  larger  irregular  yellowish  masses,  and  because  of  cer- 
tain scars  on  the  surface  of  the  liver,  which  resembled  healed 
or  healing  gummas,  both  the  lesions  in  the  lungs  and  the  nodule 
projecting  into  the  spinal  canal  were  like  the  surface  scars  on 

•  Presented  by  E.  R.  LeCount, 
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the  liver  supposed  to  be  gummas.  Lesions  of  the  penis,  to  be 
mentioned  later,  also  accorded  Avitli  this  view. 

In  a  routine  way  pieces  were  removed  from  various  organs 
for  liistological  examination,  and  among  others  from  the  pros- 
tate. When  sections  were  prepared  and  examined  a  carcinoma 
was  discovered  in  the  prostate.  Previous  to  this  discovery  the 
prostate  had  not  been  sectioned,  but  with  the  remainder  of  the 
urinary  tract  had  been  preserved  in  one  piece  as  an  example  of 
ascending  infection.  When  the  carcinoma  of  the  prostate  was 
revealed  by  the  histological  examination  the  prostate  was  sec- 
tioned by  a  vertical  transverse  incision  and  the  following  con- 
ditions found:  "The  prostate  is  much  enlarged  by  a  grayish- 
yellow  tumor  mass  which  occupies  the  greater  part  of  both 
lateral  lobes.  The  tumor  has  rather  sharply  outlined  margins 
and  is  5  cm.  transversely  by  3  cm.  in  the  other  diameters." 

The  anatomic  diagnosis  was  then  revised  to  the  following: 
Carcinoma  of  the  prostate,  metastatic  carcinoma  of  the  first 
thoracic  Aertebra  with  compression  of  the  cord  and  retro- 
esophageal abscess,  metastatic  carcinomas  of  the  lungs,  gan- 
grenous cystitis,  ascending  uretero-pyelonephritis.  decubital 
necrosis  of  the  sacrum,  cicatrix  of  the  glans  penis,  ulceration 
and  edema  of  the  prepuce,  stricture  of  the  urethra,  bilateral 
adenoma  of  the  adrenals  (struma  suprarenalis) ,  emphysema 
and  bronchitis,  calcification  and  anthracosis  of  the  tracheo- 
bronchial lymph  glands.  From  the  anatomic  diagnosis  it  is 
evident  that  lesions  other  than  the  scars  on  the  liver  were 
responsible  for  the  first  interpretation  of  the  diseased  con- 
ditions as  syphilis.  The  microscopic  examination  demonstrated 
the  carcinoma  in  the  first  thoracic  vertebra  and  the  hyperplasia 
or  hyperostosis  usually  found  in  the  bone  when  tumors  of  this 
sort  locate  in  bones.  The  report  is  made  on  account  of  the  fail- 
ure to  recognize  the  true  nature  of  the  disease  clinically  and 
also  to  call  attention  to  the  ease  with  which  similar  conditions 
may  escape  recognition  at  post-mortem  examinations,  for  in 
this  instance  it  was  the  microscopic  examination  of  pieces  of 
the  various  organs,  taken,  as  stated,  in  a  routine  way,  which 
first  indicated  the  true  conditions. 

March  14.  1910.  Joint  Meeting  with  The  Chicago  Neurological 
Society. 

DISCUSSION 
Dr.  Peter  Bassoe  presented  the  innominate  bone  of  a  man, 
61  years  old,  who  had  bladder  trouble,  attributed  to  prostatic 
enlargement.  He  had  been  treated  by  a  neurologist  for  a  sup- 
posed netiritis  of  the  obturator  nerve.  Six  weeks  before  death 
a  rectal  examination  disclosed  tumor  of  the  prostate,  and  it 
was  thotight  that  bone  metastases  were  present,  and  that  these 
were  responsible  for  tlie  pain.     At  the  postmortem  there  was 
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found  a  carcinoma  of  the  prostate,  with  extensive  involvement 
of  the  pelvic  bones  of  the  type  of  osteoplastic  carcinoma.  There 
were  also  metastases  in  the  pelvic  lymph  glands  and  liver. 

A  second  patient  had  been  suffering  for  six  months  with 
pain  in  the  legs  which  had  been  diagnosed  as  sciatica.  Exam- 
ination disclosed  a  considerable  swelling  of  the  prostate,  but 
there  were  no  bladder  symptoms.  Swellings  were  also  felt  in 
both  femurs.  The  man  was  very  cachectic  and  anemic.  He 
died  a  month  ago,  but  never  manifested  any  symptoms  pointing 
to  prostatic  trouble.  A  ])ost-mortem  was  not  made.  Neverthe- 
less, the  case  was  clearly  one  of  prostatic  carcinoma  with 
metastases  in  the  pelvic  bones  and  femurs. 


EEPOET   OF  TWO   CASES   OF  SIMULTANEOUS 

MENINGEAL   CEEEBBAL   AND   RETINAL 

HEMOREHAGES 

PETER  BASSOE 

Case  1. — Sionmari/:  Woman,  aged  .'/8  years.  Severe 
migraine  since  childhood.  Three  iceeks  hefore  death  severe 
headache  foUoiced  by  unconsciousness.  Bilateral  optic  neuritis. 
Large  left-sided  retinal  hemorrhage.  Right  external  rectus 
paralysis.  Slight  fever.  Leucocytosis.  Cerehrospinal  fluid 
bloody,  under  high  pressure.  A  week  later  clear  fluid.  Patient 
nearly  recovered,  then  suddenly  second  stroke.  'Necropsy  find- 
ings: Extensive  meningeal  hemorrhage.  Clot  in  fourth  ven- 
tricle.    Cengenital  cystic  kidneys. 

A  single  woman,  housekeeper,  48  years  old,  was  seen  on 
March  10,  1909.  at  the  Swedish  Covenant  Hospital,  with  Drs. 
F.  I.  Brown  and  Oscar  G.  Olson.  Mother  and  a  brother  died  of 
tuberculosis.  An  older  sister  suffered  from  migraine.  Since 
early  childhood  the  patient  has  been  subject  to  severe  attacks 
of  sick  headache,  sometimes  lasting  as  long  as  two  weeks.  Also 
attacks  of  indigestion  and  vomiting  without  headache.  Average 
duration  of  headaches  has  been  two  days.  She  would  rarely  go 
two  weeks  without  headache.  On  February  26,  after  some  days 
of  headache  she  went  to  bed  at  9  p.  m.,  vomited,  became  uncon- 
scious and  remained  so  all  of  the  next  day,  when  she  was 
admitted  to  the  hospital  in  the  evening.  The  temperature  was 
101.8,  pulse  70,  respirations  30.  The  urine  contained  a  little 
albumin.  It  was  learned  that  she  had  complained  of  the  eyes 
being  weak  the  last  six  months,  that  her  sleep  had  been  poor 
the  last  three  weeks  and  that  the  legs  had  occasionally  been 
edematous  for  many  years.  Dr.  Brown  found  the  pupils  small, 
equal   and   reacting  to   light.     The   right  external   rectus   was 
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paralyzed  and  there  was  a  bilateral  optic  neuritis  with  a  large 
hemorrhage  in  the  left  retina.  The  temperature  was  normal; 
the  patient  suffered  much  from  headache  and  backache,  but 
there  was  no  marked  change  in  her  condition  when  seen  by  me 
on  March  10.  The  hemorrhage  in  the  left  retina  occupied 
nearly  half  of  the  retina  and  extended  to  the  border  of  the  disk. 
The  patient  could  barely  count  fingers  with  the  left  eye  while 
vision  in  the  right  eye  was  good.  Xo  paralysis  except  of  the 
right  external  rectus  muscles.  The  plantar  and  knee  reflexes 
were  normal,  while  the  ankle,  wrist  and  elbow  jerks  were 
absent.  Sensation  normal,  speech  normal.  Sallow  pallor  of  the 
skin.  Pulse  regular  but  weak;  marked  general  prostration; 
mentally  clear. 

March  12:  Blood  examination,  hemoglobin  65  per  cent.,  reds 
3,800,000,  whites  18,500;  blood  pressure,  130.  The  hospital 
records  show  that  the  temperature  had  reached  101  on  March 
1,  that  it  did  not  go  above  99.8  between  March  3  and  11,  when 
it  reached  100.6.  To-day  it  reached  101.2:  pulse  80.  Optic 
neuritis  better;  neck  stiff:  no  complete  Kernig  sign.  Two 
hyaline  casts  were  found  in  the  urine.  Lumbar  puncture  was 
made.  The  fluid  was  under  high  pressure,  escaping  in  a  stream 
through  the  needle.  It  was  uniformly  red  from  admixture  with 
blood.  The  sediment  contained  abundant  leucocytes,  more  of 
which  were  polymorphonuclear  than  mononuclear,  though  there 
were  many  of  the  latter.  It  seemed  certain  that  the  number  of 
leucocytes  was  much  greater  than  could  be  accounted  for  by  the 
admixture  of  blood. 

The  patient  improved  greatly  after  the  puncture,  the  head- 
ache and  backache  becoming  much  less  severe.  On  March  13 
the  temperature  was  100.4;  no  fever  after  that  date.  March 
16,  headache  a  little  worse.  March  17,  a  second  lumbar  punc- 
ture was  made,  12  c.c.  of  fluid  being  removed.  It  was  clear, 
free  from  blood  and  not  under  high  pressure. 

^Yhen  seen  by  me  again  on  March  19  she  complained  of  a 
little  headache  but  had  no  pain  in  the  back  or  limbs.  The  right 
eye  could  be  moved  more  than  half  way  toward  the  outer 
canthus.  The  swelling  of  the  discs  had  decreased.  She  felt  so 
well  that  she  planned  to  go  home  on  the  following  day.  On  this 
day,  March  20,  she  suddenly  became  unconscious  again  and 
died. 

A  necropsy  was  held  on  March  21  by  Dr.  G.  E.  Clements. 
The  anatomic  diagnosis  was  as  follows :  Congenital  cystic  kid- 
neys and  liver.  Meningeal  hemorrhage.  Hemorrhage  into  the 
fourth  ventricle  of  the  brain.  Hypertrophy  of  the  heart.  Edema 
of  the  lungs.  Slight  sclerosis  of  aorta.  IMucopurulent  bron- 
chitis. Fibroma  of  uterus.  Multiple  polypi  of  uterus.  Fibrous 
pleuritis.  Supernumerary  right  renal  artery.  Angioma  of  the 
liver.     Unequal  pupils.     Burn  of  right  foot. 
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There  was  a  large  amount  of  clotted  blood  at  the  base  of  the 
brain  and  the  entire  spinal  dura  was  filled  with  partly  clotted 
blood.  On  closer  inspection  it  could  clearly  be  made  out  that 
part  of  the  clot  was  dark,  older  and  more  adherent,  while  the 
greater  part  of  the  blood  had  the  appearance  of  a  recent  extra- 
vasation. There  were  no  changes  in  the  meninges,  which  w^ere 
smooth  everywhere,  and  the  vessels  of  the  brain  showed  no 
changes.  After  hardening  in  formalin  the  brain  was  sectioned 
and  no  changes  found  in  its  substance,  but  the  fourth  ventricle 
was  filled  with  blood. 

Both  kidneys  were  typical  instances  of  congenital  cystic 
transformation.  The  right  one  measured  18  by  9  by  4  cm.,  the 
left  IG  by  8  by  5.5  cm.  The  cy.sts  varied  in  size  from  that  of  a 
pinhead  to  that  of  a  hazel  nut,  some  containing  dark  brownish 
fluid,  other  clear  yellowish  fluid.  The  heart  weighed  400  grams. 
The  sclerotic  changes  in  the  aorta  were  minimal  in  degree.  The 
liver  weighed  1600  grams  and  throughout  its  substance  numer- 
ous cysts  of  pinhead  size  were  seen.    They  contained  clear  fluid. 

Bacteriologic  examination  of  the  various  body  fluids  only 
yielded  the  staphylococcus  albus  from  the  cerebrospinal  and 
pleural  fluid  (probably  contamination)  and  the  colon  bacillus 
from  a  cyst  in  the  right  kidney. 

C'a.se  2. — Summary :  Woman,  57  years  old.  Migraine  since 
youth.  Three  iceeks  before  death  became  unconsciotts  and  re- 
mained more  or  less  stuporous  until  death.  Slight  optic  neu- 
ritis. Retinal  hemorrhages.  Paresis  of  left  side  of  face  and  of 
left  arm.  Legs  Hgid.  Left  Babinski  sign.  Slight  fever. 
Necropsy :  Subdural  hemorrhage  over  right  motor  area.  Focus 
of  hemorrlmgic  softening  in  orbital  portion  of  right  frontal  lobe. 

A  woman,  57  years  old,  janitress,  was  admitted  to  my  service 
in  the  Cook  County  Hospital  on  March  14,  1910.  She  was 
stuporous  and  unable  to  give  any  history.  According  to  her 
daughter  she  had  been  subject  to  migraine  since  youth.  It  Avas 
uncertain  whether  there  had  been  more  headache  than  usual  of 
late,  but  during  the  weeks  preceding  admission  she  had  been 
more  or  less  indisposed  on  account  of  headache  and  cough.  On 
March  9  she  was  found  unconscious  in  her  bed.  In  a  few  hours 
she  could  be  partly  aroused,  but  remained  in  a  partial  stupor 
until  admitted  to  the  hospital.  She  then  complained  of  pain  in 
the  neck  which  was  recorded  as  being  rigid  and  tender,  the  lat- 
ter especially  on  the  right  side.  The  lungs  were  found  normal, 
the  heart  slightly  enlarged  to  the  left,  with  accentuated  aortic 
second  sound.  Xo  murmurs.  Extremities  rigid.  Kernig  sign 
present  but  not  marked.  Lumbar  puncture  was  made  and 
revealed  a  fluid  mixed  with  blood  under  moderately  increased 
pressure.  Cultures  remained  sterile.  Leucocyte  count  of  the 
blood  15,100.  March  14,  at  11a.  m.  Temperature  98.  pulse  90. 
Two  p.  m.  temperature  101.2,  pulse  00.     ^Midnight  temperature 
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101.2,  pul^5e  60.  March  15,  a.  m.  temperature  102,  pulse  62; 
p.  m.  temperature  9S.6,  pulse  72.  Urine  alkalin,  cloudy,  sp.  gr. 
1022,  albumin,  trace;  no  sugar,  no  casts;  no  blood  by  Weber's 
test. 

On  March  16  she  was  examined  by  the  writer.  The  left  disc 
was  only  slightly  congested  but  just  below  it  there  was  a  large 
hemorrhage  about  twice  as  wide  as  the  diameter  of  the  disk. 
Smaller  hemorrhages  were  seen  in  both  retinae.  The  right  disc 
showed  a  slight  optic  neuritis.  Distinct  paralysis  of  the  left 
side  of  the  face  and  left  arm.  Babinski's  sign  on  the  left  side, 
doubtful  on  the  right  side.  Both  legs  were  held  stiffly  and 
motion  could  not  be  tested.  Patient  mildly  delirious.  On  that 
day  the  temperature  ranged  between  99  and  100.  March  17  and 
IS,  maximum  temperature  101.  It  then  remained  normal  until 
March  27  when  it  was  101.  A  second  lumbar  puncture  was 
made  on  March  19.  The  fluid  was  clear,  under  less  pressure 
than  formerly,  and  contained  no  cells.  The  patient  had  invol- 
untary discharges  and  was  often  noisy.  On  the  evening  of  the 
27th  coma  developed  and  the  pulse  and  respirations  became 
very  rapid.     She  died  on  March  28. 

The  necropsy  was  held  by  the  resident  pathologist  of  the  hos- 
pital. Dr.  Boughton  (protocol  8084).  Anatomic  diagnosis: 
right  fibrous  pleuritis :  atheroma  of  aorta  and  coronary 
arteries;  mural  endocarditis  (fibrous)  of  left  ventricle;  passive 
congestion  of  liver:  parenchymatous  degeneration  of  kidneys; 
chronic  interstitial  splenitis ;  hemorrhage  into  stomach  and 
colon;  subdural  hemorrhage;  cortical  hemorrhage  in  right 
frontal  lobe. 

The  brain  weighed  1320  grams.  The  inside  of  the  dura  on 
the  right  side  covering  the  Sylvian  and  Rolandic  areas  was  lined 
with  a  layer  of  clotted  blood  about  2  mm.  thick.  The  dura 
itself  appeared  smooth.  There  was  smaller  hemorrhagic  areas 
in  the  right  anterior  and  left  middle  fossa.  On  the  under  sur- 
face of  the  right  frontal  lobe,  along  the  course  of  the  olfactory 
nerve,  was  a  dark,  hemorrhagic  and  partly  necrotic  area,  mainly 
involving  the  cortex,  measuring  3.5  mm.  antero-posteriorly,  1 
cm.  in  width  and  1  cm.  in  depth.  This  area  extended  backward 
along  the  olfactory  groove  to  the  optic  chiasma. 

Sections  made  from  the  area  of  softening  in  the  frontal  lobe 
show  considerable  necrosis,  vascular  thickening  and  engorge- 
ment and  considerable  invasion  by  round  cells,  but  the  latter  is 
no  more  extensive  than  seen  in  connection  with  vascular  lesions 
and  is  not  sufficient  to  indicate  the  existence  of  focal  enceph- 
alitis preceding  the  cortical  hemorrhage. 

May  9,  1910. 
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DIE   SELBSTAXDIGKEIT   DES   FETTGEWEBES 

YOM    PATHOLOGISCH-AXATOMI- 

SCHEX  STANDPUXKTE 

Haxs  Chiaki 
str-vssburg 

Cber  die  Stelliing  des  n  0  r  m  a  1  e  n  Fettgewebes  im 
Jiistologischen  Systeme  herrschen  bekanntlich  sehr  ver- 
schiedene  Anschauimgen. 

Eine  Gruppe  von  Autoren  betrachtete  das  F  e  1 1  g  e- 
webe  nur  als  gewonliches  Bindegewebe, 
dessen  Zellen  fetthaltig  geworden  sind. 
So  meinte  V  i  r  c  h  o  w  1858  in  seiner  Celhilarpatholo- 
gie,  dass  durch  das  Studium  des  abgemagerten  Fett- 
gewebes  sicher  zu  erkennen  sei.  dass  es  sich  beim 
Fettgewebe  urn  fettig  infiltrirte  Binde-  oder  Schleim- 
gewebszellen  handle  imd  sagte  weiter  1863  in  seiner 
Geschwulstlehre,  dass  das  foetale  Fettgewebe  aus- 
Schleimgewebe  entstehe,  inden  sich  aus  einer  Schleim- 
zelle  durch  Proliferation  eine  Gruppe  von  kleinen  rund- 
lichen  Zellen  entwickle.  die  dann  zu  den  Fettzellen  eines 
Fettliippchens  werden.  so  dass  man  insofern  das  Schleim- 
gewebe als  unreifes  Fettgewebe  bezeichnen  konne.  Ihm 
schlosse  sich  Crajewicz  1866  dahin  an.  dass  das. 
Fettgewebe  aus  dem  gewonlichen  Bindegewebe  und  zwar 
aus  rundlichen,  elliptischen  oder  liinglichen  Zellen  des- 
selben  durch  Fettaufnahme  entstehe.  zuerst  an  jenen 
Steilen,  welche  sich  spater  durch  Eeichthum  an  Fett- 
gewebe auszeichnen.  so  am  Eucken,  in  den  Leist^en- 
gegenden  und  in  den  Axillen.  Diese  ,.Polster''  jungen 
Fettgewebes  lassen  sich  ausschalen.  Ahnlich  nahm 
Frev  1867  an,  dass  das  foetale  Fettsfewebe  aus  kuoeli- 
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gen  Zellen  des  Bindegewebes  entstehe,  welche  Haiifclien 
mit  einem  eigenen  Gefassnetze  bilden  und  allmiihlich 
fetthaltig  werden.  Besonders  aber  trat  iu  zahlreichen 
Arbeiten  F  1  e  lu  m  i  n  g  18T0  bis  1879  filr  die  Fettge- 
gewebsentwieklung  aus  dem  gewolichen  Bindegewebe 
ein.  Xach  ihiu  bilden  sich  die  Fettzellen  regelmassig 
aus  den  platten  fixen  Bindegewebszellen  nnd  nur  selten 
aus  rundeu  Zellen,  Trelche  Theilungsprodukte  der  Binde- 
gewebszellen oder  Wanderzellen  sind.  Die  grosseren 
Fettgewebslager  der  Siiugethiere  sind  stark  vasculari- 
sirtes  fibrillares  Bindegewebe  mit  fetterfiillten  Zellen. 
Daneben  kommen  kleinere  minder  vascularisirte  Grup- 
pen  von  Fettzellen,  die  ..Fettstrange"'  und  aucli  kleine 
gefasslose  ..Fettinseln"  vor.  Das  "Wachsthum  der  Fett- 
lager  erfolgt  durclie  successive  Fettfiillung  von  Binde- 
gewebszellen oder  durcli  Sprossung  von  Gefiissnetzen 
der  Fettlager.  Seiner  Auffassung  stimte  J  a  k  o  w  s  k  i 
1884,  der  das  Fettgewebe  als  eine  Yariante  des  Binde- 
gewebes bezeichnete,  waiter  Poljakoff  1898.  der 
alle  Fettzellen  auf  runde  oder  verastigte,  in  einander 
iibergehende  Bindegewebszellen  zuriickfiihrte,  und  in 
neuester  Zeit  Bell  1909  zu.  Audi  uacli  ihm  sind  die 
Fettzellen  durchwegs  gewohnliche  Bindegewebszellen. 
Der  Fettgewebsbildung  geht  (beim  Einde)  ein  prae- 
adiposes  Gewebe  aus  verzweigteu  Zellen  voraus,  welche 
allmahlich  durch  Fettfiillung  rund  werden.  Dieses 
praeadipose  Stadium  persistirt  oft  nur  sehr  kurze  Zeit. 

Andere  Autoren  vertraten  die  Anschauung,  dass  das 
Fettgewebe  ein  selbstandiges  Gewebe 
sei,  dass  seine  Zellen  aus  eigenen  spe- 
cif ischen  Elementen  entstehen  und 
darnach  die  Fettgewebszellen  von 
anderen  fetthaltigen  Zellen  zu  unter- 
scheiden  seien.  Diese  Anschauung  wurder  zuerst 
von  T  0 1  d  t  18T0-1888  ausgesprochen.  Er  stellte  den 
Satz  auf,  dass  das  Fettgewebe  der  Wirbelthiere  ein 
Organ  eigener  Art  sei.  das  weder  nach  seiner  Ent- 
wicklung  noch  nach  seinem  histologischen  Verhalten 
noch  nach  seiner  Funktion  dem  Binclegewebe  zugerech- 
net  werden  diirfe.  Es  entwickelt  sich  aus  eigenen 
kugeligen  oder  nur  wenig  abgeplatteten  Bildungszellen. 
den  Fettbildungszellen.  und  breitet  sich  von  den  Stellen 
der  ersten  Entwicklung  den  .jFettkeimlagern""'   (Primi- 
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tivorganen  v.  Kolliker's  1856)  weit  hinaus.  Das 
Fett  in  den  Fettgewebszellen  ist  ein  Prodnkt  des  Stoff- 
wechsels  derselben.  Aiisserdem  kommen  fetthaltige 
Zellen  vor,  welclie  nicht  ziim  Fettgewebe  gehoren,  sich 
von  demselben  durch  das  Fehlen  der  Konstanz  der  Ort- 
lichkeit  nnd  der  typisehen  Anordnung  zu  Fettlappchen 
sowie  eines  eigenen  Gefassvstems  nnterscheiden  imd 
beim  Sch'WTind  des  Fettes  wieder  zum  friUieren  Charak- 
ter  zuriickkehren.  Das  sind  gegeniiber  den  FettgeAvebs- 
zellen  die  Fettzellen,  welche  Bestandteile  anderen 
Gewebe  sind  und  denen  man  namentlich  hanfig  im 
fibrillaren  Bindegewebe  aber  auch  an  anderen  .Orten 
iinter  Umstanden  begegnet.  Anlich  ansserten  sich  ver- 
schiedene  andere  Forscher  so  Eollet  1871  nnd 
Klein  1873,  der  dabei  das  Fettgewebe  als  nmge 
wandeltes  lymphatisches  Gewebe  anft'asste.  Lowe 
1878  untersuchte  die  Fettgewebsbildnng  bei  Kaninchen- 
embryonen  und  kam  zu  den  gleichen  Schlilssen  wie 
Toldt.  Das  Fettgewebe  entsteht  nach  ihni  aus  beson- 
deren  specifischen  Elementen,  den  Fettbildungszellen. 
die  rundlich  oder  mehrecking  sind  und  keine  Auslaufer 
besitzen.  Auch  B  o  b  r  i  t  z  k  y  1885  spricht  sich  dahin 
aus.  dass  das  Fettgewebe  aus  speciell  hiezu  bestimmten 
Fonnelementen  aber  nicht  aus  Bindegewebszellen  sich 
entwickle.  Die  specifischen  Formelemente  sind  Eund- 
zeDen  mit  feinkornigem  Protoplasma  und  deutlich  aus- 
gepragteni  Kern,  die  sich  dort  finden,  wo  spater  das 
Fettgewebe  erscheint.  Sie  konnen  weder  mit  Wander- 
zellen  noch  mit  den  W  a  1  d  e  y  e  r  'schen  Plasmazellen 
verwechselt  werden.  Ebenso  meinte  A  1 1  m  a  n  n  1889, 
dass  die  Fettbiklungszellen  als  eine  besondere  Art  von 
Bindesubtanzzellen  aufgefasst  werden  miissen,  dass  sie 
specifische  Zellen  sind,  die  das  in  geloster  Form  zuge- 
fiihrte  Fett  durch  ihre  Granula  in  Tropfenform  umset- 
zen  und  von  den  gewohnlichen  Bindegewel)szellen  zu 
trennen  sind.  In  der  gleichen  AVeiseausserte  sich 
M  e  t  z  n  e  r      1890. 

Mehrere  Autoren  nahmen  eine  Mittelstellung 
in  dieser  Frage  ein.  W  i  1 1  i  c  h  1856  meinte,  dass  die 
Fettzellen  des  Panniculus  direkt  aus  embryonalen  Zel- 
len hervorgehen,  welche  wohl  nie  als  eigentliche  Binde- 
gewebszellen fungirten.  Dass  dem  so  ist,  sehe  man 
leicht  an  den  Fetttraubchen  im  Xetze  der  Xeug-eborenen, 
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deren  Fettzellen  sicli  a  us  rundlichen,  diclit  aneinander 
liegenden.  durch  keine  Intercelkilarsubstanze  geschie- 
denen  Zellen  entwickeln.  Wohl  aber  glaubte  W  i  1 1  i  c  h 
weiter,  dass  die  spater  normal  und  pathologisch  sich  im 
Bindegewebe  entwickelnden  Fettzellen  niclit  nothwendig 
eine  Xenbildnng  von  Zellen  voraussetzen  sonderen  direkt 
dem  Bindegewebe  angehoren.  E  a  n  v  i  e  r  18T3  unter- 
schied  eine  Bildiing  von  Fettgewebe  aus  specifischen 
Zellen  und  ans  Bindegewebeszellen  (dieletztere  die  snp- 
plementare  Fettgewebsbildung) .  '\\^  a  1  d  e  y  e  r  18T5 
nahm  einerseits  die  Bildung  von  Fettzellen  aus  den  plat- 
ten  Bindegewebszellen  andererseits  die  Entsteliung  der- 
selben  aus  seinen  Plasmazellen  an.  K  5 1 1  i  k  e  r  1856 
und  1886  sprach  sich  dahin  aus.  dass  zvvar  alle  Fett- 
zellen von  fixen  Bindegewebezellen  abstamen,  dass  aber 
bei  den  einen  die  Fettansamlung  im  Zustand  verzweigter 
Zellen  beginne.  bei  anderen — in  den  ..Primitivorganen 
des  Fettgewebes" — die  Bindegewebszellen  zuerst  rund 
oder  polygonal  werden  und  dann  erst  in  ihnen  die  Fett- 
ansamlung einsetzt.  Ganz  ebenso  nahm  H  a  m  m  a  r 
1895  eine  verschiedene  Bildung  des  immer  aus  dem 
Bindegewebe  stammenden  Fettgewebes  an  und  zwar  eine 
primare  in  den  Fettkeimlagern  oder  Primitivorganen 
des  Fettgewebes,  die  lobular  praeformirt  ist.  und  bei 
der  die  anfangs  aueh  aestigen  Zellen  vorher  polygonal 
werden  konnen.  und  eine  secundare  ohne  lobulare  Prae- 
formation.  bei  der  die  aestigen  oder  platten  Zellen  erst 
durch  die  Fettaufnahme  rund  werden.  Ihm  sehloss 
sich   Berg   1910  an. 

Tersucht  man,  sich  in  diesen  verschiedenen  Theorien 
zurecht  zu  finden,  so  muss  man  auf  Grund  einer 
Priifung  der  einzelnen  Anschauungen  und  eigener 
Untersuchung  zu  dem  Schlusse  kommen,  dass  das 
eigentliche  Fettgewebe  unter  den  Bin- 
desubstanzsorten  eine  besondere  Stel- 
1  u  n  g  einnimmt.  Wo  es  in  typischer  Localisation  auf- 
tritt,  macht  es  in  der  That  den  Eindruck  eines  eigenen 
Organs  und  zwar  sowohl  nach  seiner  Entwicklung  aus 
den  die  Fettkeimlager  bildenden  besonderen  rundlichen 
Fettbildungszellen  also  aus  einem  praeadiposen  Stadium 
als  nach  seinem  anatomischen  Baue,  besonders  nach  der 
Zusammen  setzung  aus  Lappchen  und  nach  dem  eigenen 
Gefasssvsteme.    Insoferne  erscheint  es  mir  auch  gerecht- 
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fertigt,  diesem  wahren  Fettgewebe  das  fetthaltige 
Bindegewebe  d.  h.  gewohnliches,  in  seinen  Zellen 
Fett  enthaltendes  Bindegewebe,  welches  kein  praeadi- 
poser  Studium,  keine  Konstanz  der  Oertlichkeit,  keine 
typische  Anordnimg  zu  Lappehen  iind  kein  selbsstandi- 
ges  Bhitgefasssystem  besitzt.  gegeniiberzustellen.  Das 
eigentliche  oder  wahre  Fettgewebe  ersclieint  als  subcu- 
tanes,  als  intermusculares  und  subfasciales,  als  siibsvno- 
viales.  als  snbseroses  und  submncoses  Fettgewebe.  Diese 
Fnndorte  sind  constant,  wobei  aber  die  Menge  des  Fett- 
gewebes  nach  dem  Ernaliningszustande  betrachtliclien 
Schwankungen  imterliegt.  Als  ein  Beispiel  von  nor- 
malem  fetthaltigem  Bindegewebe  niochte  ich  das  fett- 
haltige Knochenmark  anflihren,  das  dadnrch  entsteht, 
dass  die  ..Stiitzzellen''  des  Markretikulums  des  soge- 
nannten  Endosts  Fett  in  sich  anfnehmen  (B  i  z  z  o  - 
zero    1889). 

W  i  e  s  t  e  h  t  e  s  nun  ni  i  t  dem  Fettgewebe 
in  pathologischer  Hinsicht?  Hierbei 
tritt  meiner  Meinung  nach  die  Selbstandigkeit  des  wali- 
ren  Fettgewebes  sehr  deutlich  hervor.  Das  wahre  Fett- 
gewebe kann  in  zweifacher  Hinsicht  eine  pathologische 
Massenzunahme  erfahren  1.)  in  Form  der  sogenannten 
einfachen  Hvperplasie  und  2.)  in  Form  der  Lipombil- 
dung. 

Die  einfache  Hvperplasie  (Lipomatosis, 
Adipositas,  Obesitas)  besteht  in  einer  A'ermehrung  des 
Fettgewebes,  welche  nieht  den  Eindruek  einer 
Geschwulst  im  engeren  Sinne  des  Wortes  macht  sondern 
eine  mehr  diffuse  Zunahme  des  betreffenden  Fettgewebs- 
lagers  darstellt,  das  L  i  p  o  m  hingegen  ist  eine  auto- 
nome  umschriebene  Fettgewebsncubildung,  welche  sich 
so  wie  andere  Geschwiilste  in  einen  gewissen  Gegensatz 
zuni  Organismus  stezt  und  bei  Abmagerung  des  gesamm- 
ten  Fettgewebes  noch  selbstandig  weiterwachsen  kann. 
Dasselbe  geht  aber  auch  stets  von  einem  normalen  wah- 
ren Fettgewebslager  aus,  sei  es  direkt  oder  nach 
Absprengung  und  Yerlagerung  eines  Theiles  desselben. 
Die  Grenze  zwischen  einfacher  Fettgewebshyperplasie 
und  Lipombildung  ist  nicht  immer  scharf  zu  ziehen  und 
verweise  ich  in  dieser  Eichtung  besonders  auf  die  Sub- 
cutis,  das  Mesenterium  und  das  kleine  Becken,  wo  Fett- 
gewebswucherungen  sich  finden.  die  von  den  einen  als 
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einfache  Hyperplasien.  von  den  anderen  als  Lipome 
angesehen  werden.  Es  kommen  aiich  oft  Combinatio- 
nen  dieser  beiden  Formeu  von  pathologischer  Massen- 
zunahme  des  Fettgewebes  vor.  Ein  instructives  Bei- 
spiel  von  einer  zwischen  einfacher  Hyperplasie  und 
Lipombildung  stehenden  Form  von  Fettgewebszunahme 
stellt  der  Fettlials  (Madelung  1888)  dar.  bei  wel- 
chem  nicht  selten  neben  der  machtigen  Vermebrung 
des  Fettgewebes  am  Halse  anch  an  anderen  Stellen  des 
Korpers  selbstandige  diflPuse  Fettgewebswncberungen 
getroffen  werden.  Was  die  Yorgange  bei  der  patholo- 
gischen  Massenznnahme  des  Fettgewebes  betrifft.  so 
handelt  es  sicb  einerseits  um  eine  Vergrosserung  der 
einzelnen  Zellen  des  Fettgewebes  dureb  Steigerung  des 
Fettgebaltes  derselben  andererseits  um  die  Bildnng 
nener  Fettgewebszellen.  Diese  kann  von  den  vorban- 
denen  Fettgewebszellen  ausgeben.  indem  sicli  in  den- 
selben  neue  Zellen  bilden,  wobei  es  infolge  rascber  Kern- 
vermehrung  und  mangelhafter  Protoplasmatheilung 
mitunter  zn  plasmodialen  Eiesenzellen  kommt.  Ee  ent- 
steben  die  neuen  Fettgewebszellen  aber  avicb  durch 
Wucberuug  selbstandiger  Fettkeimzellen.  in  denen  Fett 
sicb  ansammelt.  analog  der  ersten  Bildung  des  normalen 
wabren  Fettgewebes. 

Die  einfacbe  Hyperplasie  kann  das  gesamte  wabre 
Fettgewebe  des  Korpers  betreffen  oder  nur  einen 
Theil  desselben.  Die  nniverselle  einfache 
H  y  p  e  r  p  la  s  i  e  tritt  am  hiinfigsten  bei  iibermassiger 
Erniibrnng  und  mangelhaftem  Verl^raucbe  dann  aljer 
audi  ohne  bekannte  Ursacbe  auf.  Mitunter  kommt  sie 
auch  zweifellos  unter  dem  Einflusse  der  Hereditat  bei 
massiger  oder  selbst  geringer  Xabrungszufubr  zur  Ent- 
wicklung.  In  neuerer  Zeit  wurde  audi  ein  Zusammen- 
bang  zwiscben  ibr  und  abnormer  Funktion  der  Scbild- 
driise  und  der  Hypopbysis  festgestellt.  Sie  kann  ohne 
wesentliche  Schadigung.  des  Organismus  fiir  imnier  oder 
lange  Zeit  hindurch  besteben.  sie  kann  aber  audi  auf  die 
verschiedensten  Korpertheile  so  die  Muskeln,  das  Herz, 
die  Lympbdriisen,  das  Pankreas  destruirend  wirken, 
in  dem  das  Fettgewebe  in  diese  Theile  hineinwuchert 
und  sie  zur  Atrophie  bringt.  Damit  gewinnt  dann  eine 
solcbe  Adipositas  schwere  patbologisdie  Bedeutung.  Die 
betrefPenden  Menscben  werden  muskelscbwaeh.  das  Herz 
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siukt  in  seiner  Leistungsfaliigkeit,  so  class  dadiirch  nicht 
selten  der  Exitus  eintritt.  die  Lymplidrilsen  iind  das 
Pankreas  konnen  so  liochgradig  atrophiren,  dass  an 
ihrer  Stelle  fast  nur  mehr  Fettgewebe  zu  selien  ist. 

Der  locale  n  Hyperplasie  des  Fettge- 
w  e  1)  e  s  liegen  oft  manifesto  locale  Ursachen  zu  Grunde 
so  z.  B.  der  Fettgewebswuchernng  nm  die  Xieren  und 
im  Xierenhilus  die  Atrophic  der  Xieren  nnd  der  Fett- 
gewebswneherung  in  Lymphdriisen  die  Atrophie  der 
Lymphdriisen,  so  dass  man  dieselbe  hier  als  eine  Art 
Yacatwiicherung  bezeichn'en  kann.  Oft  ist  aber  die 
Atiologie  unklar.  S  c  h  e  i  n  1895  meinte^  dass  durch 
wechselndes  Yolnmen  nnd  wechselnde  Spanniing  des 
Fettgewebes  lebhaftere  Ernahrung  nnd  regeres  Wachs- 
thum  des  Fettgeweljes  herbeigefiilirt  werde  nnd  erklarte 
dadurch  die  Praedilection  gewisser  Stellen  so  der  vor- 
deren  Bauch-  nnd  Brnstwadn,  der  Zwischenranme  zwi- 
schen  den  Muskeln  und  der  Furchen  des  Pericards  fiir 
die  Hyperplasie  des  Fettgewebes.  jSTicht  selten  hat  auch 
die  locale  H^'perjjlasie  des  Fettgewebes  einen  exquisit 
aktiven  Charakter  und  schadigt  ihrerseits  so  wie  die 
allgemeine  Hyperplasie  secundar  die  Korpertheile,  an 
denen  sie  stattfindet.  Sie  ist  dann  auch  eine  destru- 
irende  Fettgewebswucherung  imd  lindet  sich  diese  wie- 
der  namentlich  am  Herzen.  in  den  Lymphdriisen  und 
im  Pankreas.  Haufig  nahert  sie  sich  sehr  den  Lipomen 
und  gilt  das  wie  schon  friiher  bemerkt  wurde.  nament- 
lich fiir  die  locale  H^'perplasie  des  subperitonealen 
Fettgewebes  im  Mesenterium  und  im  kleinen  Becken. 

Die  L  i  p  0  m  e  sind  Tumoren  aus  Fettgewel)e  und 
zeigen  oft  Lappchen  wie  das  normale  Fettgewebe  und 
die  gleiche  Anordnung  der  Blutgefasse.  Haufig  sind 
allerdings  die  Lappchen  grosser  oder  weniger  gut  abge- 
grenzt.  Hire  Zellen  sind  verschieden  gross,  mitunter 
kleiner  mitunter  grosser  als  die  des  normalen  Fettge- 
webes. Sie  werden  gewohnlich  eingetheilt  in  die  hyper- 
plastischen  Lipome,  welche  ihren  Ursprung  zweifellos 
von  einem  der  normalen  Fettgewebslager  nehmen  und 
in  heteroplastische  Lipome,  bei  denen  dieser  Ursprung 
zunachst  nicht  Torhanded  zu  sein  scheint.  Die  hyper- 
plastischen  Lipome  finden  sich  im  subcutanen, 
intermuscularen,  subfascialen,  subsynovialen,  subserosen 
imd  submucosen  Fettgewebe.     Ihre  Entwickluns"  wurde 
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vielfach  studirt.  V  i  r  c  h  o  w  1863  meinte,  dass  die 
Xeubildiiuir  der  Fettzellen  des  Lipom?  theils  von  den 
praeexistenten  Fettgewebszellen  ausorehe.  theils  von  dem 
benachbarten  Bindegewebe,  in  Avelchem  sich  ein  Eeizzii- 
stand  entwickle,  infolge  dessen  die  Zahl  der  zelligen 
Elemente  gnippenweise  zunehme.  In  diese  Zellen  erfolge 
dann  die  Fettablagerung.  So  entstehen  neue  Fettge- 
webslappchen.  Borst  1902  iiiisserte  sich  dahin.  dass 
beim  Lipom  ziierst  eine  Gruppe  von  jungeu  Bindege- 
webszellen  auftritt,  die  dann  zu  Fettzellen  werden. 
Diese  Anschauimgen  sprechen  meiner  Meinung  nach 
sehr  dafiir,  dass  auch  fiir  das  Fettgewebe  eines  Lipoms 
ein  praeadiposes  Stadium  existirt  so  wie  fiir  das  normale 
Fettgewebe  iiud  auch  sein  Gewebe  walires  Fettgewebe 
ist.  Sehr  lehrreich  ist  in  dieser  Hinsicht  ein  Fall  von 
recidivirendem  subeutanem  Lipomyxom  der  Thorax- 
wand,  den  Bender  1903  mittheilte.  Als  Matrix  der 
Geschwulstzellen  liessen  sich  vacuolare  Zellen  nachwei- 
sen,  die  den  jugendlichen  Fettzellen  T  o  1  d  t '  s  ent- 
sprachen  und  theils  zu  Fettgewebszellen  theils  zu 
Schleimgewebszellen  sich  umwandelteu.  Die  Lipome 
besitzen  so  wie  andere  echte  Geschwiilste  ein  centrales 
und  an  und  fiir  sich  unbegrenztes  Wachsthum.  Ihre 
Atiologie  ist  haufig  ganz  dunkel,  mitunter  gelingt  es 
aber  doch,  ein  ursachliches  Moment  zu  erkennen.  So  ist 
es  bekannt,  dass  Lipome  nicht  selten  an  solchen  Stellen 
entstehen,  welche  wiederholten  Traumen  ausgesetzt 
sind.  Das  gilt  z.  B.  fiir  die  sogenannten  Lasttriigerli- 
pome.  Weiter  konnen  Lipome  auch  hereditar  sein.  So 
l)eschrieb  Blaschko  1891  eine  Familie.  in  der  alle 
mannlichen  Xachkommen  vielfach,  an  verschiedenen 
gleichen  Stellen  des  Korpers  sitzende,  grossere  oder 
kleinere  Lipome  besassen,  wahrend  die  weiblichen  Glie- 
der  in  auf-  und  absteigender  Linie  hievon  frei  waren. 
Da  die  Entwicklung  der  Lipome  stets  erst  mit  der 
Pubertiit  begann.  folgerte  Blaschko.  dass  die  Bil- 
dung  der  Lipome  deren  Anlage  im  Samen  gelegen  war, 
mit  der  Samenbildung  in  Zusammenhang  gestanden 
war.  Fiir  die  nicht  eben  seltenen  Falle  von  symmetri- 
schen  Lipomen  wurde,  wie  ieh  glaube,  mit  Recht  ein 
besonderer  Einfluss  des  Xervensystems  angenommen, 
wenu  es  auch  zumeist  nicht  gelang.  wie  bei  den  multi- 
])len  Fibromen  anatomisch  eine  Verbindung  von  Xerven 
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mit  den  Tumoren  nachzmvcisen.  Ich  selbst  habe  ein- 
mal  bei  zalilreichen  bis  walnussgrossen,  symmetrischen 
Lipomen  an  den  Ober-  und  Unterarmen  einer  77  jiihri- 
gen  Fran,  deren  Leiche  am  8.  Marz  1893  secirt  wurde, 
bei  der  mikroskopisehen  Untersnchung  constatiren  kon- 
nen,  dass  den  Lipomen  ISTervenstammchen  anlagen,  deren 
Perineurium  direkt  in  das  Fettgewebe  iibergieng. 
Geradzu  beweisend  fiir  den  Zusammenhang  kann  der  Fall 
von  B  u  c  h  t  e  r  k  i  r  c  h  und  B  u  m  k  e  1887  genannt 
werden,  in  welchem  bei  einem  Manne  nach  Contusion 
des  Eiickenmarkes  durch  einen  Sturz  in  wenigen  Wochen 
eine  Eeihe  von  symmetrischen  Lipomen  neben  Abnahme 
der  Sell-  und  Horscharfe  und  der  Sensibilitat  und 
Motititat  der  Beine  entstanden  waren.  Ebenso  sprechen 
dafiir  jene  Falle  von  multiplen  symmetrischen  Lipomen. 
welche  unter  Schmerzen  zur  Entwicklung  gelangten 
(Kottnitz  1894,  Payr  1895).  Besondere  Theo- 
rien  iiber  die  Atiologie  der  Lipome  stellten  Grose  h 
1887  und  S  c  h  e  i  n  1895  auf.  Ersterer  meinte,  dass 
die  Disposition  der  Haut  zur  Entwicklung  von  Lipomen 
wie  von  einfacher  Hyperplasie  des  subcutanen  Fettge- 
webes  in  einem  umgekehrten  Verhaltnisse  zum  Talg- 
und  SchAveissdriisenreichthum  der  betreffenden  Haut- 
partien  stehe,  und  dass  die  Entstehung  von  Lipomen  auf 
eine  vom  Xervensystem  ausgehende  Alteration  der  Drii- 
sensekretion  namlich  Yerminderung  derselben  zuriick- 
gefiihrt  werden  konnte.  S  c  h  e  i  n  bezog  die  Entste- 
hung von  Lipomen  und.  wie  schon  erwahnt  wurde,  von 
einfacher  Hyperplasie  des  Fettgewebes  auf  die  wech- 
selnde  AVeite  imd  Spannung  in  den  Raumen,  in  welchen 
Fettgewebe  vorhanden  ist.  Durch  diese  Momente  ent- 
stehe  eine  lebhaftere  Ernahrung  des  Fettgewebes  und 
verniehrte  Zufuhr  von  Fett  zu  demselben.  Daraus 
erfolgte  ein  starkeres  Wachsthum  des  Fettgewebes. 
Damit  erklare  sich  die  Haufigkeit  der  pathologischen 
Fettgewebsbildung  an  bestimmten  Stellen  des  Ivorpers. 

Das  alles  gilt  fiir  die  jjliyperplastischen'"  Lipome.  Wie 
steht  es  aber  mit  den  „heteroplastisehen" 
Lipomen,  bei  welchen  der  erste  Eindruck  entschieden 
dagegen  spricht,  dass  es  sich  hier  um  eine  Entwicklung 
der  Lipome  aus  praeexistentem  wahrem  Fettgewel)e  han- 
delt?  Solche  „heteroplastische"  Lipome  wurden  in  den 
verschiedensten    Theilen    des    Korpers    wenn    sie    audi 
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iiberliaupt  selten  siiicl,  beol)ac]itGt  so  im  Perioste,  in  den 
cerebralen  mid  spinalen  Meningen  in  den  Nieren  iind 
Xebennieren  und  im  Uterus.  Von  ihnen  hat  man  lange 
Zeit  als  imzweifelhaft  angenonmien,  dass  ilir  Fettgewebe 
BUS  einer  Fettinfiltration  gewohnlicher  Bindegewebszel- 
len  entstehe.  dass  sie  also  ein  Beweismittel  fiir  die  Lehre 
von  der  Entstehung  des  Fettgcwebes  ilberhaupt  aus  dem 
gewohnlichen  Bindegewebe  seien.  Gegenwiirtig  ist  man 
aber  wesentlich  anderer  Anschauung  geworden.  Man 
hat  erkannt.  dass  es  sich  bei  den  heteroplastisehen  Lipo- 
men  wohl  durchwegs  um  iirspriingliehe  Yerirrung  von 
Fettgewebskeimen  aus  der  Nachbarschaft  im  Sinne  der 
C  o  h  u  h  e  i  m  ^sehen  Lehre  handle  so  dass  ihre  „hetero- 
plastisehe"  Natur  nicht  mehr  aufrecht  erhalten  werden 
kann.  Die  nicht  eben  haufigen  Lipome  des  Periostes  wer- 
den  jetzt  auf  Fettgewebskeime  bezogen,  ^velc•he  vom  sub- 
cutanen,  intermuscularen  und  subserosen  Fettgewebe  in 
das  Periost  verlagert  forden  waren.  Ein  sehr  interes- 
santes  Beispiel  dieser  Art  besitzt  das  Strassburger  patho- 
logisch-anatomische  Institut  unter  Mus.  Xo.  4,200.  Bei 
einer  38  jahrigeu  Frau  fanden  sich  neben  einem  grossen 
Lipom  des  Mesenteriums  und  einem  solchen  der  eiueu 
Wade  im  Perioste  mehrerer  Brustiwirbelkorper  und  meh- 
rerer  Eippen  zalih'eiche  kleinere  Lipome.  Von  den  Lipo- 
men  in  den  cerebralen  Meningen  hat  Bostroem  1897 
in  uberzeugender  Weise  dargethan,  dass  sie  als  aus  Ver- 
lagerung  von  subcutanem  Fettgewebe  in  die  Tiefe  der 
Schadelhohle  entstanden  anzuselien  seien  und  ist  wohl 
sicher  dasselbe  zu  behaupten  von  den  bei  Spina  bifida 
occulta  gelegentlich  gefundenen  Lipomen  im  Canale  der 
Wirbelsaule,  wie  i  c  h  selbst  einen  solchen  Fall  von 
einem  18  jiihrigen  Madchen  sah  1884  und  v.  E  e  c  k  - 
lingshausen  1886  einem  Fall  von  einem  25  Jahri- 
gen  Manna  beschrieb.  Die  auch  seltenen  Lipome  des 
Hei'zens,  der  Xieren  und  Nebennieren  sind  aus  in  diese 
Organe  verlagerten  Keimen  des  subpericardialen  resp. 
subperitonealen  Fettgewebes  zu  erklaren,  und  das  gleiche 
meint  man  von  den  sehr  seltenen  Lipomen  des  Uterus, 
wie  solclie  z.  B.  von  M  e  r  k  e  1  1901  beschrieben  wur- 
den.  Von  den  Lipomen  der  Xieren  wurde  von  ver- 
schiedenen  Autoren  so  von  Lubarsch  1896  und 
Manasse  1896  gezeigt,  dass  in  ihnen  audi  ofters 
glatte     Muskulatur     vorkommt.     was     audi     fiir     ihre 
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Abstammimg  aus  in  die  Nieren  eingelagerten  Gewebs- 
keimen  aus  der  Nachbarschaft  spricht.  In  onkologischer 
Hinsicht  ist  schliesslich  aiich  die  Thatsache  von  Interesse, 
dass  sich  ziemlich  haufig  gerade  aus  dem  Blutgefass- 
S3'stem  des  Fettgewebes  Hamangiome  entwickeln,  welche 
denselben  Lappchenbau  wie  das  Fettgewebe  zeigen  und 
daher  als  Hamangioma  lipomatodes  benannt  werden. 

Ausser  diesen  patbologischen  Bildungen  von  wahrem 
Fettgewebe  kommt  nun  audi  wie  unter  normalen  Ver- 
haltnissen  so  pathologischer  "Weise  von  dem  waliren 
Fettgewel)e  zu  unterscheidendes  fettlialtiges 
Bindegewebe  vor.  Hier  ist  vor  allem  an  zu  f iili- 
ren  die  Fettinfiltration  der  Zellen  des  Bindegewebes  des 
Perimysium  internum  bei  fettleibigen  Personen  und  in 
Muskeln,  welehe  langere  Zeit  ausser  Funktion  gewesen 
waren.  Bei  dieser  Lipomatose  konnen  die  betreffenden 
Muskeln  unter  Wahrung  ihrer  ausseren  Form  und  ihrer 
Grosse  vollstandig  durch  fetthaltiges  Bindegewebe  sub- 
stituirt  werden,  ja  sie  konnen  dabei  sogar  an  Volumen 
zunelimen.  Das  fetthaltige  Bindegewebe  entsteht  hier 
beim  Untergange  der  Muskelfasern,  indem  die  Zellen 
des  Perimysium  internum  fetthaltig  w^erden  iind  all- 
mahlich  den  Platz  der  Muskelfasern  einnehmen.  Das 
so  gebildete  Gewebe  zeigt  aber  nicht  die  typisclie  Struk- 
tur  normalen  Fettgewebes,  hat  auch  kein  praeadiposes 
Stadium,  es  ist  nur  fetthaltig  gewordenes  Bindegewebe. 
Dann  sei  hier  erwahnt  die  nicht  sehr  haufig  vorkom- 
mende  Fettinfiltration  des  subendocardialen  Bindege- 
gewel)es,  zumal  im  linken  Yentrikel,  welche  gar  keinen 
Zusammenhang  mit  dem  subpericardialen  Fettgewebe 
erkennen  liisst  und  audi  nicht  soweit  wenigstens  nieine 
Erfahrung  reicht,  die  normale  Fettgewebsstruktur  zeigt. 
Ebenso  geliort  hieher,  wie  schon  friiher  erwahnt  wurde, 
das  Fettmark  der  Knoehen,  welches  bis  zu  einem  gewis- 
sen  Grade  als  normal  zu  bezeichnen  ist  aber  unter  patbo- 
logischen Verhaltnissen  besonders  frlihzeitig  sich  ent- 
wickeln kann  oder  auch  lokal  bei  patbologischen 
Zustanden  des  Knochensystems  z.  B.  bei  chronischen 
Entzilndungen  der  Knoehen  oder  Gelenke  oder  langer 
Inaktivitat  der  betreffenden  Knoehen  besonders  reicli- 
licli  in  Erscheinung  zu  treten  pflegt.  Das  ist  auch  kein 
walires  Fettgewebe  sondern  nur  fetthaltig  gewordenes 
Bindegewel)e.     Dem  scheint  zu  widersprechen,  dass  in 


einzelnen  Fallen  anch  eine  li])niiiahnliehe  Hvperplasie 
solchen  Fettmarkes  gesehcn  wurde  so  in  clem  Falle  von 
W  e  h  r  s  i  g  1910  in  dem  oberen  Ende  der  Fibula  eines 
51/4  jahrigen  Madchens.  Xach  den  Angaben  des  An  tors 
handelte  es  sich  aber  anch  hier  nur  um  fetthaltig  gewor- 
dene  Knochenmarkzellen  nnd  moc-hte  icli  daher  den 
Tumor  niclit  al?  Lipom  bezeichnen.  Es  diirfte  sich 
vielmehr  um  eine  geschwulstartige  Wucherung  von 
Knochenmarkzellen  inn  eine  Art  Myelom  gehandelt 
haben,  dessen  Zellen  dann  fetthaltig  geworden  waren. 
Die  beziigliche  Unterscheidung  ist  aber  gewiss  oft  sehr 
schwer  und  sei  hier  als  Beispiel  angefiihrt  ein  Fall  von 
einem  ,,zu  Lipofibromyom  gewordenen  Fibromyom"  des 
Uterus,  der  1902  aus  dem  Prager  pathologisch-anato- 
mischen  Institute  von  J  a  c  o  I3  s  o  n  publicirt  wurde. 
Es  handelte  sich  um  einer  8  cm.  im  Durchmesser  mes- 
senden,  kugeligen  Tumor  in  der  rechten  vorderen  Wand 
des  Uterus  einer  67  jahrigen  Frau,  der  mikroskopisch 
ein  Fibromyom  mit  stellenwcise  eingestreuten  Gruppen 
fetthaltiger  Zellen  war.  Jacobson  fasste  diesen 
Fail  als  secundare  stellenweise  Fettinfiltration  des  Bin- 
degewebes  in  einem  Fibromyom  auf,  wahrend  vielleicht 
andere  diesen  Fall  doch  als  Effekt  einer  Yerlagerung 
eines  Fettgewebskeimes  in  die  Uterussubstanz  ansehen 
konnt^u.  Freilich  Avare  dann  die  Struktur  der  Fettge- 
webes  nicht  vollkommen  ausgesprochen  gewesen. 

In  der  Frage  der  Selbstandigkeit  des  Fettgewebes  ist 
gewiss  noch  nicht  das  letzte  Wort  gesprochen,  was  aber 
die  Erfahrungen  auf  pathologischem  Gebiete  betrifft,  so 
sprechen  diese  entschieden  fiir  die  Selbstandigkeit  des 
wahren  Fettsewebes. 
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OX  THE  SO-CALLED  ALTMAXX  GRANULES  IX 

XOEMAL  AXD  PATHOLOGIC  TISSUES 

R.  R.  BEXSLEY 

In  a  paper  published  in  1909,  Beckton^  describes  the 
results  obtained  in  certain  types  of  cells  by  the  appli- 
cation of  a  modified  form  of  the  Altmann  technique  for 
the  demonstration  of  cytoplasmic  granulations.  In  this 
paper  Beckton  confirms  some  of  the  results  previously 
obtained  by  Schridde  in  studying  the  granulations  of 
lymphocytes  and  plasma  cells  and  adds  interesting  de- 
tails concerning  the  occurrence  of  similar  granules  in 
fibroblasts,  columnar  epithelium  and  liver  epithelium. 
He  discusses  at  some  length  the  question  as  to  whether 
the  granules  in  question  are  real  structure  or  artefacts, 
considering  them  from  the  standpoint  of  secretion  gran- 
ules, precipitation  granules,  products  of  phagocytosis, 
post-mortem  or  ante-mortem  changes  in  the  cell,  etc., 
without,  however,  reaching  a  decisive  conclusion.  In 
later  articles  (Beckton--  ^)  he  considers  from  the  stand- 
point of  the  same  technique,  the  cells  of  the  pancreas, 
submaxillary  gland,  kidney,  thyroid  and  parathyroid.  He 
then  proceeds  to  the  study  of  pathologic  tissues  consider- 
ing in  particular,  the  tissues  of  inflammation,  and  the 
new  growths. 

In  connection  with  the  latter  he  comes  to  the  follow- 
ing very  interesting  and  important  conclusions : 

1.  Most  kinds  of  normal  cell,  after  treatment  by  the 
author's  modification  of  Altmann's  method,  contain 
granules. 

2.  The  nature  of  the  granules  varies  with  the  cell- 
species  in  which  they  occur,  and  indicates  a  method  of 

1.  Beckton.  H.  :  On  Granules  in  Plasma  Cells  and  Lvmphocytes, 
Jour.  Path,  and  Bact..  1909.  xiii.  185-197. 

2.  Beckton,  H.  :  On  Granules  in  Cells  of  Normal  Tissues  and 
New  Growths.   Arch.   Middlesex  Hosp..   1909.   xv.  182-191. 

.3.  Beckton.  H.  :  On  the  Absence  of  Altmann"s  Ciranules  from 
Cells  of  Malignant  Xew  Cirowths.  Brir.  Med.  Jour..  1909.  Xo.  2543, 
859-61. 
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classification   of   cells   according   to   the   niicrochemical 
reactions  of  their  orranules. 

3.  In  inflammatory  conditions  granules  are  present  in 
the  various  cell-species  concerned. 

4.  In  all  innocent  neoplasms  examined  granules  were 
present  in  the  cells. 

5.  In  malignant  new-groA^-ths  granules  tend  to  dis- 
appear, or  are  absent  altogether,  from  the  particular 
type  of  cell  involved. 

In  a  recent  article*  dealing  with  tliis  topic  Beckton 
has  confirmed  his  conclusions  vrith  regard  to  the  disap- 
pearance of  the  Altmann's  granules  and  suggests  the 
employment  of  his  methods  for  the  clinical  diagnosis  of 
malignancy. 

The  importance  of  these  observations  if  confirmed 
can  hardly  be  overestimated,  because  they  furnish  us, 
for  the  first  time,  with  a  real  cytologic  difference  l:)etween 
the  cells  of  benign  and  malignant  new  growths.  In 
attempting,  however,  to  evaluate  them  it  is  important 
that  we  first  of  all  ask  ourselves  the  question — what  are 
Altmann's  granules?  Beckton  asks  this  question  too, 
but  without  reaching  any  definite  conclusion.  It  is 
unfortunate,  in  this  connection,  that  he  has  not  availed 
himself  of  the  progress  that  has  been  made  in  recent 
years  in  the  field  of  normal  histology,  in  the  analysis 
of  the  several  groups  of  cytoplasmic  granulations.  In 
view  of  the  fact  that  in  his  first  paper  he  discusses 
normal  tissue  elements  it  is  apparent  that  he  has  either 
been  unaware  of  this  work  or  has  not  considered  it 
apposite  to  his  theme.  It  has  long  been  known  to  his- 
tologists  that  the  granules  described  by  Altmann  con- 
stituted a  heterogeneous  group,  containing  elements 
belonging  to  several  different  categories,  some  of  which, 
as  for  example  the  secretion  granulations,  described  by 
Heidenhain,  Langley  and  others,  and  the  specific  cell 
granulations,  described  particularly  in  the  blood,  but 
postulated  for  other  types  of  cells  by  Ehrlich,  had  been 
known  before  Altmann.  Others  were  described  by  Alt- 
mann for  the  first  time,  notably  the  structures  to  which 
he  gave  the  name  elementary  or  vegetative  filaments, 
and  the  granules  which  correspond  to  these  in  certain 
cells. 

4.   Boekton.  H.  :    .Absenco  of  Altmann's  Granviles  as  a  Histologic 
Test  for  MaUgnant  Disease,  Jour.  Path,  and  Bact.,  1910,  xiv,  408. 
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Moreover,  on  account  of  the  bold  hypothesis 
concerning  the  nature  of  living  matter  which  Alt- 
niann  based  upon  his  observations,  and  on  account,  par- 
ticularly, of  the  attacks  made  on  his  methods  by  A. 
Fischer,  his  work  fell  more  or  less  into  disuse  and  his- 
tologists  failed  for  a  long  time  to  recognize  that  behind 
the  hypotheses  there  still  remained  a  great  mass  of  valu- 
able objective  results.  Indeed,  it  was  only  after  much 
progress  had  been  made  in  defining  and  studying  certain 
groups  of  granulations  that  it  was  recognized  that  these 
were  the  same  structures  as  some  of  the  things  described 
by  Altmann.  From  this  heterogeneous  group  of  gi'anules 
described  by  Altmann  there  has  emerged,  as  the  result 
of  histological  investigation,  with  particular  clearness. 
a  group,  to  which  Altmann's  elementary  or  vegetative 
fibrils  belonged,  which  may  be  properly  termed  general 
cell  granules  because  of  their  almost  universal  occur- 
rence in  protoplasm,  our  knowledge  of  which  we  owe 
chiefly  to  the  initiative  of  Benda.  who  gave  them  the 
name  "mitoc-hondria.'"  These  granulations  Benda 
studied  primarily  in  the  male  sex  cells  where  he  defined 
their  properties,  but  later  extended  his  researches  to 
cells  of  other  sorts,  notably  ciliated  cells,  renal  epithe- 
lium, and  smooth  and  striated  muscle.  Meves  later 
showed  that  similar  granules  in  the  form  of  filaments 
and  rods  were  universal  in  the  tissues  of  embryos,  where 
he  described  them  under  the  name  "Chondriosomes," 
recognizing  fully,  however,  their  place  in  the  category  of 
Benda's  mitochondria.  Meves'  ol3servations  have  a  deep 
historical  interest,  inasmuch  as  he  showed  that  the  fila- 
ments which  Flemming  saw  in  the  cartilage  cell  of  the 
salamander  larva,  upon  which  he  based  his  filar  hypo- 
thesis, belonged  to  this  group  of  mitochondria.  As  a 
result  of  the  observations  of  these  and  many  other  later 
workers  the  conception  of  the  mitochondria  is  becoming 
daily  more  clear,  although  much  yet  remains  to  be  done. 
The  following  characters  seem  definitely  established : 

The  mitochondria  appear  in  the  protoplasm  as  gran- 
ules round  or  oval  in  shape,  isolated  or  in  chains  (chon- 
driomita),  orin  theform  of  filaments  or  rods.  They  are 
visible  in  the  living  cell,  having  under  these  conditions 
the  same  shape  and  distribution  as  when  demonstrated  in 
sections  by  the  Altmann  or  Benda  methods.  They  are 
extremely    labile,    disappearing   rapidly    from    the    cell 
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after  death,  and  are  destroyed  by  acetic  acid  and  most 
fixing  solutions.  They  occur  in  both  male  and  female 
gonocytes  and  probably  in  all  subsequent  cell-genera- 
tions, although  investigation  in  the  latter  respect  is  still 
incomplete.  They  occur  in  all  phyla  of  the  animal 
kingdom  from  Protozoa  up,  and  probably  equally  uni- 
versally in  the  protoplasm  of  plant  cells. 

In  addition  to  the  characters  enumerated  above,  there 
are  good  reasons  for  believing  that  these  granules  are 
self-perpetuating,  that  indeed,  in  so  far  as  they  are 
concerned,  Altmann's  dictum  "omne  granulum  e  gran- 
ulo"  may  be  actually  realized.  It  is,  furthermore, 
probable,  as  many  observations  indicate,  that  thev  main- 
tain their  individuality  in  cell  division  and  are  dis- 
tributed equally  to  the  products  of  the  division. 

We  have  thus  learned  to  recognize  in  the  mitochondria 
a  group  of  granules  of  the  highest  vital  dignity,  and  of 
practically  imiversal  occurrence,  previously  included  in 
the  granules  of  Altmann. 

The  question  now  arises — to  what  division  of  Alt- 
mann's  granules  do  the  granules  considered  by  Beckton 
belong?  A  consideration  of  his  figures  and  descriptions, 
together  with  personal  observations  with  the  aid  of  the 
methods  of  Benda,  Altmann,  and  Meves,  lead  me  to  the 
belief  that  he  has  had  under  observation  granules  from 
all  three  categories  mentioned  above.  The  granules  in 
the  lymphocytes  and  plasma  cells  and  in  columnar 
epithelium  belong  to  the  category  of  mitochondria  to  a 
very  large  extent,  as  can  be  shown  by  the  application  of 
the  crystal  violet  method  of  Benda  and  the  Janus-green 
method  of  Michaelis.  On  the  contrary,  the  granules 
Beckton  describes  in  the  pancreatic  cells,  and  submaxil- 
lary gland  cells  are  jDrobaljly,  to  a  large  extent,  secretion 
granules,  as  he  himself  states.  It  is  apparent  that  he 
has  not  succeeded  in  demonstrating  the  mitochondria) 
granules  in  the  pancreas,  for  he  makes  no  mention  of 
the  filamentous  granules  of  the  base  of  the  pancreatic 
cell  so  beautifully  demonstrated  by  Altmann.  whose 
observations  in  this  connection  can  be  easily  verified 
either  by  examination  of  the  fresh  cells  or  by  the  appli- 
cation of  the  methods  of  Benda,  and  Michaelis.  This 
fact  led  me  to  suspect  that  his  method  was  not  adequate 
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for  the  clemonstration  of  all  the  Altmann  granules,  in- 
cluding mitochondria,  particularl}',  as  I  had  found  that 
the  latter  did  not  stain  uniformly  in  the  acid  fuchsin 
method  of  Altmann  after  fixation  in  formol  bichromate 
even  when  the  fixation  of  these  granules  was  satisfactory 
as  shown  by  other  methods  of  staining.  It  was  possible 
that  the  differences  which  Beckton  noted  between  benign 
and  malignant  tumors  were  due  rather  to  the  granules 
remaining  unstained  rather  than  to  their  absence  from 
the  latter.  Moreover,  in  view  of  the  almost  universal 
occurrence  of  mitochondria  in  embryonic  and  other  cells 
and  particularly  of  their  great  abundance  in  proliferat- 
ing cells,  it  seemed  improbable  that  they  should  be 
absent  from  any  neoplasm  w^hatever,  although  it  would 
be  reasonable  to  expect  that  they  would  show  some  im- 
portant modifications  of  the  types  found  in  normal 
tissues.  These  expectations  have  been  fully  borne  out 
by  the  investigation  of  a  number  of  carcinomata,  ob- 
tained at  operation  and  put  at  my  disposal  by  Drs. 
Lewis,  "Wilson  and  Davis.  The  details  of  the  examina- 
tion of  these  tumors,  which  included  three  carcinomata 
of  the  mamma,  one  of  the  parotid  gland  and  one  of  the 
rectum,  will  be  published  elsewhere.  In  all  cases  the 
cells  of  the  carcinoma  were,  as  might  be  expected  from 
the  examination  of  normal  proliferating  cells,  rich  in 
mitochondria.  In  general,  however,  the  granules,  as  well 
as  the  rod  and  filament  forms  which  were  abundant, 
were  much  smaller,  though  more  numerous,  than  in  the 
normal  epithelium  of  the  same  location.  In  the  cylin- 
drical-cell carcinoma  of  the  rectum  this  was  not  the 
case,  the  mitochondria  being  slightly  less  abundant  than, 
but  otherwise  indistinguishable  from,  those  of  the 
normal  epithelium  of  the  glands. 

It  should  be  remarked,  however,  that,  although  these 
observations  do  not  support  Beckton's  conclusions  that 
Altmann  granules  tend  to  disappear  from  malignant 
tumors.  Beckton's  observations  nevertheless  show  a  quali- 
tative difference  between  the  Altmann  granules  of  benign 
and  malignant  tumors,  as  indicated  b}^  their  staining 
reactions,  which  may  rest  upon  qualitative  differences  in 
the  nature  of  the  chemical  processes  which  these  vital 
elements  serve,  and  which  should  be  made  the  subject 
of  careful  investigation. 
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In  conclusion,  it  should  be  pointed  out  also,  that  in 
determining  the  presence  or  absence  of  Altmann'a 
granules  from  tissues  of  various  kinds  Altmann'a 
methods  should  be  followed  closely. 

April  11.  1910. 

TWIXS    WITH    A    SIXGLE    AMXIOTIC  SAC 

DEATH  DUE  TO  TWISTIXG  AXD  KXOT  FORMATIOX  OF   THE 

COEDS 

FRED  E.  ROBERG 

(  From  the  Pathological  Laboratory  of  Rush  Medical  College) 

I  am  indebted  to  Dr.  0.  T.  Eoberg  for  the  clinical 
account  and  the  opportunity  to  show  this  example  of 
spontaneous  death  of  twins.  The  patient  was  a  woman, 
age  23,  in  good  health,  who  in  the  fourth  month  of  preg- 
nancy was  suddenly  taken  sick  with  severe  labor  pains. 
Spontaneous  abortion  occurred  two  hours  later.  The 
clinical  history  contains  no  other  important  facts. 

The  products  of  conception  were  expelled  with  the 
membranes  intact.  The  chorionic  villi  are  present  only 
at  the  l)orders  of  the  placenta  where  they  are  matted  in 
blood  clots.  The  membranes  are  opaque,  dark  gray  in 
color,  and  smooth.  On  slitting  open  the  sac  about  two 
ounces  of  slate-colored  amniotic  iluid  escaped  and  twin 
fetuses  were  found  occupying  a  single  amniotic  cavity. 
They  are  apparently  of  the  same  sex.  equally  developed, 
measure  each  9.5  cms.  in  length  and  together  weigh  40 
gms.  With  the  exception  of  a  few  small  areas  of  macera- 
tion in  the  skin  they  appear  normal.  The  cords  are  each 
9.0  cms.  in  length  and  average  about  2  mm.  in  thickness. 
They  are  inserted  in  the  placenta  5  mm.  apart  and  about 
3  cms.  from  the  margin.  For  a  distance  of  3  cms.,  the 
cords  are  tightly  twisted  about  each  other,  the  twists 
terminating  abruptly  in  a  knot  formation  at  a  point  1.5 
cms.  from  the  placenta.  Here  the  cords,  which  other- 
wise appear  unchanged,  are  discolored  and  flattened. 

The  placenta  is  10  cms.  in  the  smallest  diameter,  11 
cms.  in  the  largest  and  1  cm.  thick.  The  maternal  sur- 
face is  roughly  granular  with  adherent  decidua.  The 
fetal  surface  is  smooth.  A  single  amnion  lines  the  sac, 
is  very  thin  and  is  removed  from  the  chorion  with  diflS- 
culty.     Xo  remnants  of  an  amniotic  partition  wall  are 
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seen.  The  extent  of  the  vascular  anastomosis  in  the 
placenta  was  not  determined  as  the  specimen  was  fixed 
and  preserved  in  Kaiserling  solutions. 

Twins  with  a  single  amnion  occur  rarely  and  usually 
the  prognosis  is  had.  (See  table  at  the  end  of  the  article 
of  the  reported  cases  collectetl  by  Sonntag. ) 

This  is  well  shown  by  the  reports  in  the  literature 
which  were  reviewed  by  Sonntag^  in  190.5.  and  bv  W. 
Pirwass-  a  year  later. 

Twin  pregnancy  occurs  under  various  conditions.  Ova 
may  liave  their  origin  from  two  follicles,  from  one  fol- 
licle containing  two  ova,  or  twins  may  result  from  the 
fertilization  of  a  single  ovum.  In  the  last  case  twins 
in  a  single  amnion  are  rendered  possible. 

In  regard  to  the  existence  of  a  single  amnion  in  the 
earliest  stages  of  development  the  authorities  are 
divided.  Kleinwiichter  and  Leishmann^  maintain  that 
a  double  primordial  amnion  is  always  formed  and  later 
the  partition  wall  is  lacerated,  atrophied  and  absorbed. 
Ahlfeldt*  believes  that  this  process  must  take  place  very 
early,  before  the  amniotic  tissue  becomes  dense  and 
fibrous.  Bumm  that  a  single  amnion  may  readily 
form  about  the  ova  when  they  are  close  together.  B.  S. 
Schultz  holds  the  same  opinion  and  adds  that  since  a 
single  amniotic  cavity  can  form  where  twins  arise  from 
a  single  ovum  it  is  very  unlikely  that  a  primordial 
amniotic  wall  exists  at  any  time.  Zweifel,  Bumm  and 
Ahlfeldt  state  that  the  close  proximity  of  the  cords  at 
their  placental  insertion  was  an  important  factor  for  the 
existence  of  a  single  amnion. 

In  regard  to  the  disappearance  of  the  separating  mem- 
In-ane.  Ahlfeldt  believes  that  when  vessels  of  twins  in  a 
single  chorion  are  inserted  close  together  a  portion  of 
the  amnion  of  one  of  the  embryos  is  constricted  off  by 
the  angle  which  the  two  cords  form  with  each  other, 
furthermore,  that  as  a  result  of  the  constriction  or  per- 
haps the  pulsation  of  the  vessels,  an  inflammation  sets 
in  and  the  membrane  then  undergoes  degenerative  pro- 
cesses and  is  atrophied  and  absorbed.     Sonntag  main- 

1.  t>onntag.  F.  V.  :  "Kin  Fall  von  ViTschlingung  und  Knoten- 
bildung  der  Xabolschniire  bei  Zwillingen  in  gemeinsamen  Amnion," 
Inaug.  Diss..  Leipzig.  190.5. 

2.  Zwillinge  in  einer  .\mnionhohle.  Inaug.  Diss..  Leipzig.  1906. 

3.  This  and  the  succeeding  references  are  from  statements  in  the 
writings  of  Sonntag  and  Pirwass  alreadj-  cited,  and  from  Ahlfeldt. 

4.  Ahlfeldt  :  "Beitriige  zur  Lehre  von  den  Zwillingen."  Arch.  f. 
Gyn..  vii.  266.  uff  :    Ahlfeldfs  Lehrbuch  der  Geburtshilfe   (p.  3.58). 
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tains  that  this  theory  cannot  explain  all  the  facts 
observed.  Assuming  that  the  separating-  wall  is  lost  in  the 
very  earliest  period  of  development  through  erosion  and 
pressure  atrophy,  he  believes  the  smallest  fragments  or 
abrasive  changes  should  be  apparent  postpartum.  He 
reports  that  neither  was  present  in  the  instance  he  exam- 
ined, also  that  the  reports  in  the  literature  of  such 
observations  are  not  reliable. 

Another  interesting  question  has  arisen  in  regard  to 
the  mechanism  involved  in  twisting  and  knotting  of  the 
cords.  The  knot  is  formed  when  the  embryo  passes 
through  a  crossed  loop  of  the  cord.  The  twisting  of  the 
cords,  however,  is  not  so  easily  accounted  for.  Many 
theories  have  been  advanced  and  some  lal)oratory  experi- 
ments made,  but  no  explanation  has  been  generally 
accepted. 

A.  Martin  believes  that  torsion  of  the  cords  is  a  post- 
mortem change.  This  is  merely  of  historical  value  as 
in  seven  cases  where  one  or  both  twins  were  alive,  knot- 
ting and  torsion  of  the  cords  were  present.  It  may  also 
be  mentioned  that  Kehrer  has  found  as  many  as  twenty- 
one  twists  in  cords  of  living  children.  Dohm  believes 
that  torsion  can  take  place  in  cords  of  living  or  dead 
fetuses  and  considers  the  movements  of  the  twins  an 
essential  factor. 

Mllller  using  an  artificial  uterus  and  employing  sud- 
den shaking  movements  produced  twisting  of  the  cords, 
but  in  employing  slight  movements,  to  which  a  uterus  is 
normally  subjected,  he  was  not  able  to  get  this  result. 
He  sought  the  cause  in  violent  fits  of  vomiting  and  con- 
sequent violent  shaking  of  the  uterus.  Samhammer 
ascribes  it  in  his  case  to  the  shaking  of  the  mother  in  a 
journey  over  a  rough  road.  Tiedemann  narrates  that  the 
mother  indulged  excessively  in  dancing  during  the  early 
period  of  pregnancy. 

In  the  case  here  reported,  there  is  a  single  placenta 
chorion  and  amnion.  There  is  no  indication  of  a  prev- 
ious separating  membrane :  the  cords  are  inserted  close 
together;  all  of  which  indicates  that  twins  originated 
from  a  single  ovum.  The  nature  of  the  twisting  and 
knotting  of  the  cords  is  such  as  to  efi^ectually  shut  ofl:' 
the  circulation  and  cause  the  death  of  the  fetuses  which 
were  expelled  spontaneously. 

April   11,    1910. 
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DEATH      FEOM      HEMOEEHAGE      INTO     THE 

SUPEAEEXAL  BODIES  IX  A  BOY 

OF  EIGHTEEX 

LUDVIG  HEKTOEX 

The  interesting  and  instructive  case  of  hemorrhage 
into  the  suprarenals  here  reported  occurred  under  the 
care  of  Dr.  Byron  Meacher,  Portage,  Wisconsin,  to 
whom  I  am  indebted  for  the  specimen  shown;  namely, 
the  right  suprarenal  body  and  the  right  kidney. 

History. — Dr.  bleacher's  liistory  of  the  case  follows:  The 
patient,  a  boy,  aged  18,  came  to  the  hospital  Jan.  26,  1909, 
for  operation  for  a  left  inguinal  hernia.  The  examination 
before  the  operation  indicated  that  the  patient  was  in  perfect 
general  health.  The  urine  was  norma! ;  there  was  no  history 
of  any  previous  illness  of  any  importance  whatsoever  except 
that  four  years  ago  he  suffered  from  an  infection  of  the  left 
leg,  recovery  from  which  was  complete.  Xo  record  of  tuber- 
culosis could  be  obtained.  Operation,  Januai'y  27,  under  ether 
anesthesia,  was  uneventful.  On  the  first  day  after  the  oper- 
ation the  pulse  ranged  from  100  to  150;  it  was  normal  on  the 
second  day,  but  from  the  third  day,  January  30,  until  Feb- 
ruary 10  it  ranged  from  100  to  140;  after  February  10  it  w^as 
normal  in  rate  but  irregular  until  death.  February  15.  The 
pulse  was  feeble  all  this  time.  The  temperature  was  normal 
until  the  third  day  after  the  operation,  when  it  gradually  rose 
to  102  F.,  where  it  remained  for  two  days,  gradually  going 
down  to  normal  during  the  next  five  days.  The  day  before 
death  the  temperature  was  subnormal.  The  urine  at  no  time 
showed  anything  abnormal.  Immediately  after  the  operation 
the  patient  complained  of  pain  a  little  to  the  left  of  the  median 
line  under  the  costal  margin  and  later  of  the  same  kind  of  a 
pain  under  the  right  costal  margin.  This  pain  persisted  with 
some  tenderness  until  death.  On  the  fifth  day  the  liver  reached 
three  fingers  below  the  costal  margin  and  was  then  quite 
tender,  but  on  the  ninth  day  it  seemed  to  have  returned  to  its 
normal  size,  the  tenderness,  however,  persisted.  Some  food  was 
taken  every  day  and  there  were  no  disturbances  of  the  bowels, 
but  the  patient  vomited  at  diff'erent  times  after  the  fifth  day, 
gradually  losing  weight.  The  wound  healed  by  primary  inten- 
tion. On  February  9  the  mind  seemed  somewhat  clouded  and 
gradually  became  more  so  until  death  occurred.  February  15. 

Post  Mortem. — There  was  no  abnormal  discoloration  of  the 
skin.  The  wound  in  the  left  inguinal  region  was  healed 
throughout.  There  was  some  emaciation.  The  heart,  lungs, 
liver,  intestines  and  urinary  bladder  were  normal  in  appear- 
ance.    The  spleen  seemed  considerably  enlarged.     The  kidneys 
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also  Aveie  normal.  Both  suprarenal  bodies  were  much  larger 
than  normal,  firmly  adherent  to  the  surrounding  structures, 
and  densely  and  uniformly  infiltrated  with  blood  so  that  their 
appearance  was  like  that  of  a  hemorrhagic  infarct.  The  right 
suprarenal  and  the  right  kidney  were  submitted  to  me  for 
further  examination.  The  kidney  is  quite  normal  in  size  and 
appearance,  the  capsule  free:  the  right  suprarenal  body  is 
situated  in  the  usual  place  at  the  upper  pole  of  the  kidney.  It 
is  much  enlarged,  being  5  cm.  in  width,  5.5  cm.  in  height  and 
about  2  cm.  in  thickness,  and  so  uniformly  infiltrated  with 
firmly  clotted  blood  that  only  a  very  thin  shell  of  the  cortex  is 
recognizable  here  and  there.  In  places  there  is  some  infiltra- 
tion of  blood  into  the  tissues  about  the  suprarenal,  but  the 
main  hemorrhage  is  wholly  within  this  organ.  On  the  cut  sur- 
face it  is  quite  smooth  and  red.  The  hemorrhagic  infiltration 
is  most  intense  in  the  medullary  part  and  appears  to  be  of 
about  the  same  age  everywhere,  and  microscopically  the  tissue 
is  uniformly  necrotic,  no  nuclei  being  demonstrable  in  the 
adrenal  cells ;  some  of  the  vessels  in  the  central  part  are  plugged 
with  clots  and  the  mouth  of  the  suprarenal  vein  is  closed  by  a 
firm,  adherent  and  yellow  thrombus  which  projects  into  the 
vena  cava  as  a  small  smooth  oblong  body  about  1  cm.  in  the 
longest  dimension.  A  short  and  incomplete  segment  only  of 
the  vena  cava  accompanies  the  specimen  so  that  nothing  can 
be  said  of  the  condition  in  other  A'essels. 

In  the  newborn  and  in  infants  and  children,  hemor- 
rhage into  the  suprarenal  bodies  is  relatively  not  un- 
common. Eecentlv  it  has  been  dealt  "^-ith  quite  exhaus- 
tively by  Arnaud/  Hamill,-  Dudgeon/  and  Litzenberg 
and  White.*  The  literature  also  contains  reports  of 
instances  of  more  or  less  extensive  hemorrhage  into  the 
suprarenal  bodies  in  adults,  and  in  some  the  clinical  and 
anatomical  details  are  not  much  different  from  those  in 
the  present  case.  This  is  especially  true  of  cases 
described  by  Mattel/  Arnaud,  Pritchard/  Laignel-Lavas- 

1.  Les  hemorrhagies  des  capsules  Surrenales.  Arch,  de  med.. 
1900.  new  series,  iv.  5. 

2.  Hemorrhages  into  the  suprarenal  capsule  in  still-born  children 
and  Infants.  Report  of  case  showing  rupture  of  the  sac  and  escape 
of  blood  into  the  perirenal  tissues  and  the  peritoneal  cavity.  Arch. 
Pediat..  inoi.  xviii.  81:  also  Tr.  Am.  Pediat.  Soc.  X.  Y..  1900. 
xii.  176. 

3.  The  etiology,  pathology  and  diagnosis  of  adrenal  hemorrhages. 
Am.  Jour.  Med.  So..  1904,  cxsvii.  134. 

4.  Hemorrhage  of  the  adrenals  in  infants  with  report  of  two 
cases  due  to  infection.     The  Jocrnal  A.  M.  A.,  1908.  li.   1964. 

5.  Richerehe  sull"  anatomia  normale  e  pathologica  della  cassule 
supra  renali  e  considerazione  suU'  apoplessia  di  questi  organi  e  sulla 
malattia  dell'  Addison.     Sperimentale.  1863.  xi.  3. 

6.  A  case  of  hemorrhage  into  the  suprarenal  capsule  of  both 
sides.     Lancet,  1890,  i.  750. 
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tine.'  Simmonds.^  Mmisoii,^  Lissaiier/^'  and  Lar- 
enson.^^  Lavenson  gives  an  excellent  and  exhaustive 
resume.  In  some  of  the  cases  there  is  uncertainty  as  to 
whether  the  primary  condition  was  hemorrhage  or 
thrombosis  of  the  principal  veins,  followed  by  hemor- 
rhagic infarction.  Lissauer  believes  that  in  cases  studied 
by  him  the  primary  condition  was  thrombosis,  and  it 
seems  to  me  not  unlikely  that  such  was  the  case  in  the 
present  instance  also.  Suprarenal  hemorrhage  does  not 
seem  to  have  been  diagnosed  during  life  as  yet,  and, 
while  there  can  be  no  doubt  that  bilateral  suprarenal 
hemorrhage  or  hemorrhagic  infarction,  as  in  this  case, 
may  cause  death  after  distinctive  clinical  disturbances, 
the  observations  so  far  recorded  probably  are  not  suffi- 
cient for  the  reconstruction  of  complete  clinical  picture 
or  pictures,  although  Arnaud  concludes  his  study  of  a 
large  number  of  cases  of  all  kinds  of  suprarenal  hemor- 
rhage by  dividing  them  on  the  basis  of  symptomatology 
into  three  distinct  clinical  types,  viz. :  the  asthenic  type 
(suprarenal  insufficiency),  the  peritoneal  type  (peri- 
toneal irritation),  and  the  nervous  type.  Lavenson  adds 
two  more  groups;  namely,  cases  of  sudden  death  and 
cases,  so  far  observed  only  in  children,  with  purpuric 
eruptions  or  hemorrhages  in  the  abdominal  viscera. 


CHLOEOFOEM     POISOXIXG     IX     THE     XEW- 

BOEN 

EVAKTS  A.  GRAHAil 

(From  the  Medical  Research  Laboratory,  Rush  Medical  College) 

Notwithstanding  the  fact  that  the  extensive  clinical 
and  experimental  investigation  of  the  condition  of 
so-called  "late  chloroform  poisoning"  has  been  largely 
responsible  for  a  diminished  use  of  chloroform  anesthe- 
sia in  general  surgical  practice,  nevertheless  the  idea 
still  prevails  that  its  use  in  obstetrical  work  is  almost 

7.  Hemorrhagie  des  glandes  surrenales.  Bull  et  mem.  Soc.  anat. 
de  Paris.  19U1.  Ivil.  683. 

8.  Ueber  Xebennierenblutungon.      Virchow's  Arch.,  1902,  clxx,  242. 

9.  Suprarenal  hemorrhage,  an  unusual  cause  of  sudden  death. 
The  Journal  A.  M.  A..  1907,  xlix.  19. 

10.  Zur  Kenntnis  der  Xebennierenblutungon.  Virchow's  Arch.  f. 
Path.  .\nat..  1908.  cxliii.  137. 

11.  .\eute  Insufficiency  of  the  Suprarenal*.  Arch.  Int.  Med..  1908, 
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devoid  of  danger.  Indeed  several  obstetrical  writers 
state  that  pregnancy  seems  to  confer  an  immunity  to 
chloroform.  Granting  that  the  assumption  in  regard 
to  the  mother  may  be  true,  the  possibility  of  harm  to  the 
offspring  has  apparently  been  entirely  overlooked.  The 
present  study  was  undertaken  :  (1)  to  determine  whether 
the  lesions  of  late  poisoning  might  be  produced  experi- 
mentally both  in  pregnant  animals  and  their  offspring 
by  administering  chloroform  during  pregnancy;  (2) 
because  of  the  similarity  of  the  pathologic  picture  of  late 
chloroform  poisoning  in  the  adult  and  certain  condi- 
tions of  the  newborn,  variously  termed  Buhl's  disease, 
AVinckel's  disease,  icterus  neonatorum,  etc.,  to  determine 
whether  a  condition,  identical  clinically  and  pathologic- 
ally with  one  of  the  above  mentioned  obscure  diseases 
of  the  newborn,  could  be  produced  experimentally  in 
animals  by  the  administration  of  chloroform  to  the 
mother  just  prior  to  labor. 

The  experiments  have  been  carried  out  on  guinea-pigs, 
cats  and  dogs.     The  results  have  shown  that : 

1.  Pregnancy  does  not  confer  an  immunity  to  chloro- 
form in  the  sense  of  preventing  the  occurrence  of  ''late 
chloroform  poisoning"  in  any  of  the  animals  tested. 

2.  The  condition  has  been  produced  in  the  fetus, 
resulting  in  intrauterine  death. 

3.  Even  after  a  single  short  anesthesia  of  the  preg- 
nant animal  within  a  few  hours  of  labor  the  young 
animals  mar  be  born  spontaneously,  may  seem  normal 
for  several  days  and  then  die  rather  suddenly  with  a 
pathologic  picture  closely  simulating  Buhl's  disease, 
viz.,  extensive  fatty  changes  of  the  liver,  heart  and  kid- 
neys, ecchymoses,  and  slight  icterus. 

Infection  has  been  ruled  out  as  an  etiologic  factor 
by  the  fact  that  cultures  in  each  case  have  remained 
sterile.  Control  animals  have  failed  to  show  the  lesions 
seen  in  the  experiment  animals. 

Mav  9.  1910. 
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The  greater  familiarity  of  clinicians  with  the  so-called 
"hepatic  syphilitic  fever"  during  recent  years  and  the 
promptness  with  which  the  condition  yields  to  anti- 
syphilitic  treatment  has  resulted  in  much  more  of 
clinical  than  of  anatomical  entity  for  the  disease ;  refer- 
ences to  the  structural  alterations  in  the  liver  are  neither 
numerous  nor  detailed.  It  is  fair  to  assume  that  those 
with  experience  in  post  mortem  examinations  have  long 
been  familiar  with  the  changes  in  the  liver  in  this  dis- 
ease and  with  thefr  syphilitic  origin.  There  is,  however, 
the  absence  mentioned  of  any  correlation  between  an- 
atomic changes  and  clinical  symptoms. 

This  has  been  emphasized  recently  by  Nasarow.^  He 
states  that  the  works  of  Dittrich,  Gubler  and  Virchow 
have  served  to  sharply  demarcate  syphilis  of  the  liver 
from  the  various  other  affections  of  that  organ.  How- 
ever, such  text-books  of  syphilis  and  liver  diseases  as 
Neumann,-  Quincke  and  Hoppe-Seyler^  do  not  mention 
the  so-called  "hepatic  syphilitic  fever,"  so  that  in  reality 
our  knowledge  of  syiDliilis  of  the  liver  is  not  so  complete 
and  accurate  as  has  been  generally  believed.  Nasarow 
recognizes  the  two  large  classes  of  acquired  tertiary  liver 

1.  Nasarow,  I.  S. :  Ueber  mit  Fieber  verlaufende  Syphilis  der 
Leber,   V^^iener  Klinische  Wochenschrift,   1908,   xxi,   1736. 

2.  Neumann,  J.  :  Syphilis.  Spezielle  Pathologic  und  Therapie 
V.  Nothnagel,  1899,  Wien,  T  iii. 

3.  Quincke  and  Hoppe-Seyler  :  Die  Krankheiten  der  Leber.  Spe- 
zielle Pathologie  und  Therapie  v.  Nothnagel,  1899,  Wien,  T  xviii. 
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syphilis  as  worked  out  by  Lancereaux  of  France  who 
continued  in  that  country  researches  upon  liver  syphilis 
begun  and  made  famous  by  Virchow  in  Germany.  Those 
two  classes  are :  the  cirrhotic — not  unlike  the  ordinary 
cirrhosis  of  Laennec,  and  the  local  circumscribed  or 
gummatous  lesions  designated  gummatous  hepatitis  or 
liver  syphilom.  Nasarow  gathers  from  recent  articles 
dealing  with  "hepatic  syphilitic  fever"  two  types  of 
tertiary  liver  syphilis  not  included  by  the  text-book 
writers,  viz.,  those  alterations  conforming  to  a  hyper- 
trophic cirrhosis  and  those  in  which  local  atrophic 
changes  are  combined  with  the  hypertrophic.  Beginning 
with  the  gumma  the  changes  progress  until  they  pass 
eompletely  into  the  hypertrophic  form.  All  of  the 
authors  except  Israel*  describe  the  liver  as  being  en- 
larged; and  although  he  does  not  mention  enlargement 
he  does  not  describe  it  as  atrophic  either.  From  what  has 
been  written  and  from  his  own  observations  Nasarow 
concluded  that  in  this  "hepatic  syphilitic  fever"  the  form 
of  the  liver  is  one  of  the  following  three,  viz.,  gum- 
matous, atrophic-hypertrophic  or  hypertrophic.  Either 
form  may  exist  alone  or  with  the  other  two,  but  if  there 
is  no  interference  the  alterations  finally  pass  into  and 
persist  as  the  hypertrophic,  at  least  so  long  as  fever 
accompanies  it. 

Eolleston^  in  his  book,  "Diseases  of  the  Liver,"  divides 
the  tertiary  lesions  of  acquired  syphilis  into  two  broad 
classes,  vis.,  late  secondary  and  early  tertiary  lesions 
seen  in  gummata  and  gummatous  infiltrations,  and 
secondly,  cicatrices,  calcified  remains  and  deformities, 
i.  e.,  relics  of  a  past  active  syphilitic  process.  Existing 
alone  or  together  in  the  same  liver,  the  clinical  syn- 
drome is  varied  depending  upon  the  nature,  the  extent 
or  the  location  of  these  syphilitic  processes.  Eolleston 
recognizes  five  clinical  types  in  one  of  which  the  chief 
symptom  is  an  irregular  fever.  He  believes  the  an- 
atomic basis  for  this  type  to  be  secondary  infection  of 
gummas  resulting  in  pus  formation.  His  proof  for 
this  is  taken  from  reports  of  operations  by  Bristowe" 

4.  Israel,  J.  :  Bin  neuer  Weg  zur  Mpdizinische  der  Hinterflache 
dor  rechten  Leberlappens,  Deutsche  Medizinische  Wochenschrift, 
1904.   XXX,   489. 

5.  RoUeston,  H.  D.  :  Diseases  of  the  Liver,  1905,  Philadelphia, 
p.  362. 

6.  Bristowe  :    British  Medical  Journal,  1886,  i,  878. 
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and  Newbolt/  who  in  operating  for  other  affections 
accompanied  by  fever,  found  only  softened  purulent 
gummas. 

Gerhardt^  observed  an  enlarged  nodular  liver  clin- 
ically in  his  patient  with  "hepatic  syphilitic  fever." 

Billings^  in  an  interesting  contribution  pointed  out 
how  this  affection  may  simulate  gall-stones  and  chole- 
cystitis clinically  and  yet  at  operation  nothing  abnormal 
be  present  in  the  bile  passages.  In  his  own  patient  the 
S3^mptoms  simulated  gall-stones  with  cholecystitis,  but 
at  operation  only  multiple  gummata  of  the  liver  were 
found.  Microscopic  examination  of  portions  removed 
confirmed  the  macroscopic  diagnosis  of  gummas. 

LilienthaP"  made  a  diagnosis  of  cholecystitis,  but 
found  only  a  softened  gumma  at  operation.  This  was 
proven  to  be  a  gumma  by  microscopic  examination. 
Eiedel"  observed  syphilitic  affections  \of  the  bile  pas- 
sages at  operation.  In  two  of  his  patients  luetic  in- 
volvement of  the  liver  was  present  also.  The  diagnosis 
of  S3'philis  was  made  because  of  the  characteristic  lesions 
revealed  at  operation  and  also  because  the  illness  yielded 
to  antisyphilitic  treatment.  Clinically  the  noteworthy 
feature  ^^■as  a  fever  which  together  with  a  few  other 
symptoms  led  to  a  diagnosis  of  acute  affections  of  the 
bile  passages. 

Hirschberg  and  Eaichline,^-  the  first  of  modern 
writers  to  direct  attention  to  the  subject  of  "hepatic 
S5'philitic  fever"  advanced  a  somewhat  unique  idea  of 
its  pathology.  Their  conception  of  the  pathology  could 
not  be  confirmed,  however,  since  their  patient  was  cured 
by  antisyphilitic  medication.  They  believed  that  in  their 
patient  a  sudden  upstart  of  miliary  gummata  of  the 

7.  Newbolt  :  Medical.  Surgical  and  Pathological  Reports  of 
Royal   South  Hospital,   1901,   Liverpool,   pp.   148,   248. 
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Cystic  Duct  with  Viscerum  Inversus  and  Gumma  of  the  Liver, 
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ulant au  debut  une  fievre  typhoide.  Bull.  gen.  de  Therap.,  1894, 
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liver  followed  an  attack  of  acute  gastro-enteritis.  One 
function  of  the  liver  is  to  destroy  ptomaines  manu- 
factured in  the  gastro-intestinal  tract.  In  acute  gastro- 
enteritis there  is  an  over  production  of  ptomaines  so 
that  the  liver  is  soon  submerged  with  work.  Thus  in 
their  patient,  owing  to  the  acute  gastro-enteritis,  the 
liver  became  a  locus  minoris  resistentice  to  infection 
and  was  easily  filled  with  gummata.  Being  diseased  the 
production  of  bile  was  lessened.  They  believed  further- 
more, that  owing  to  this  defect  in  production  of  bile, 
the  function  of  which  is  to  render  the  contents  of  the 
intestine  sterile,  the  continued  course  of  the  gastro- 
enteritis with  its  production  of  ptomaines  was  made 
possible. 

In  connection  with  this  subject  of  "hepatic  syphilitic 
fever"  an  opportunity  was  given  to  study  the  lesions  in 
a  patient  who  had  a  clinical  syndrome  similar  to  that 
given  by  various  writers  as  characteristic.  An  autopsy 
was  performed  six  hours  after  the  patient's  death.  The 
more  interesting  alterations  were  found  in  the  liver, 
spleen  and  kidneys. 

The  liver  was  not  enlarged.  Glisson's  capsule  was  thickened 
and  ujjon  its  surface  there  were  here  and  there  small  flat- 
tened structures  with  fine  white  lines  radiating  from  some  of 
them.  These  thickened  regions  in  the  capsule  were  of  two 
sorts,  some  with  rounded  button-like  contour,  others  stellate 
and  with  thin  bluish-white  lines  extending  out  considerable 
distances.  Sections  through  them  showed  no  marked  involve- 
ment of  the  liver  tissue.  Wherever  the  liver  was  sectioned, 
there  were  scattered  masses  of  yellowish  or  ivory  colored  mod- 
erately firm  tissue  bulging  above  the  surrounding  liver  tissue 
and  located  about  the  larger  vessels.  The  direction  of  section 
determined  to  a  large  degree  their  diameter,  for  the  masses  of 
tissue  were  perivascular  with  their  long  axes  parallel  to  the 
radicles  of  the  portal  vein.  Many  were  from  4  to  5  mm.  in 
diameter.  Some  Avere  smaller  and  some  were  larger.  One 
was  2  cm.  in  length.  Examination  of  the  portal  vein  revealed 
beneath  the  intima  not  only  diffuse  and  illy  defined  regions 
of  this  sort,  but  also  some  more  yellowish  nodules  projecting 
into  its  lumen.  Some  three  and  four  millimeters  in  diameter 
but  not  breaking  the  continuity  of  the  intima.  When  the 
radicles  of  the  portal  vein  were  sectioned  transversely  the 
masses  were  more  or  less  circular  in  outline;  when  parallel 
to  the  long  axis  of  the  veins  the  masses  were  oblong.  The 
gall-bladder  was   practically  normal. 
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The  spleen  was  not  enlarged  and  was  free  from  adhesions. 
The  capsule  was  thickened  and  there  was  resistance  to  section- 
ing. There  was  a  diffuse  increase  of  lymphoid  tissue  and  also 
a  small  thickened  region  the  size  of  a  pea  not  involving  the 
splenic  substance.  The  cut  surface  was  highly  granular  with 
gray  elevated  regions.     In  places  the  substance  appeared  some- 


Fig.  1. — Low-power  photo  micrograph  showing  the  relatively  large 
numbers  of  periportal  infiltrations,  small  and  large,  x  15.  A,  rad- 
icle of  the  portal  vein  ;  b,  bile  duct ;  ce,  branches  of  the  hepatic 
artery ;  dd,  small  periportal  infiltrations ;  e,  central  vein  of  liver 
lobule. 


what  translucent.     There   were  a   few   yellowish-gray   regions 
scattered  throughout  the  spleen  measuring  2-3  mm.  in  diameter. 
The  lymph  glands  w^ere  enlarged  and  soft  and  upon  the  sur- 
faces made  by  cutting  there  were  minute  nodules  of  project- 
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ing  lymphoid  tissue.  The  sectioning  of  each  kidney  exposed 
a  gray  nodule  0.5  cm.  in  diameter  in  the  cortex  and  resembling 
in  all  respects  a  miliary  tubercle. 

The  other  alterations,  together  with  those  already  described, 
are  given  in  the  anatomical  diagnosis  as  follows:  multiple 
gummata  about  the  portal  vein  in  the  liver;  gummata  of  the 
spleen  and  kidneys;  syphilitic  hyperplasia  of  the  spleen  and 
lymph  glands:  icterus;  petechial  cutaneous  hemorrhages; 
fibrous  peritonitis;  fatty  polyp  of  the  peritoneum;  fibrous 
pleuritis;  atrophy  of  the  adrenals;  esophageal  epitheliosis; 
fenestrated  Thebesian  valve;  ossification  of  first  costal  car- 
tilage;  undescended  right  testicle. 

After  the  conclusions  expressed  in  the  foregoing  anatomic 
diagnosis  were  reached,  two  interesting  facts  in  the  previous 
history  were  learned.  Seven  years  previously  the  patient  had 
cut  one  of  his  fingers.  This  wound  required  five  months  for 
healing  under  the  usual  treatments  of  cleansing  and  surgical 
dressings.  It  became  so  bad  that  some  of  his  attendants  con- 
sidered seriously  the  question  of  amputation.  Three  years 
later,  i.  e.,  four  years  prior  to  the  final  illness,  a  chronic  ulcer- 
ative lesion  appeared  upon  one  of  the  eyelids.  A  dermatologist 
of  good  reputation  made  the  diagnosis  of  epithelioma,  and 
effected  a  complete  cure  by  means  of  the  a;-ray.  In  connection 
with  the  structural  alterations  found  post  mortem,  it  is  sug- 
gested that  these  two  lesions  may  also  have  been  syphilitic. 
Positive  proof  of  this  relationship  is  wanting.  There  was 
no  history  of  a  venereal  infection,  and  the  usual  therapeutic 
tests  were  not  employed. 

Six  of  the  yellowish-white  or  ivory  colored  structures  were 
removed  from  the  liver,  cut  serially  and  subjected  to  micro- 
scopic examination.  The  lesions  were  situated  between  the 
liver  lobules  and  within  each  one  there  were  one  and  some- 
times two  venous  radicles,  several  small  arteries  and  arterioles, 
and  usually  a  bile  duct.  Each  lesion  was  sharply  demarcated 
from  the  surrounding  liver  tissue  which  was  practically  nor- 
mal. The  celhilar  content  was  that  of  young  or  immature 
connective  tissue.  The  predominant  cell  was  ovoid  and  some- 
times approached  the  spindle  shape,  having  a  medium  sized, 
roundea,  well  defined  nucleus,  staining  uniformly  light  blue. 
There  were  many  isolated  irregular  polygonal  or  rounded  cells 
with  large  round  vesicular  nuclei.  A  few  isolated  small  bun- 
dles of  mature  fibrous  tissue  were  observed.  An  occasional 
plasma  cell  was  to  be  seen.  No  giant  cells  or  polymorpho- 
nuclear leukocytes  were  observed.  There  were  no  inclusions 
of  normal  liver  cells  nor  any  regions  of  necrosis  or  caseation. 
One  vein  was  traced  to  its  point  of  division  and  it  was  observed 
that  soon  the  original  lesion  divided  also  into  two  parts,  each 
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continuing  to  follow  one  of  the  smaller  branches.  The  media 
of  the  arteries  was  increased  in  thickness  and  occasionally 
subintimal  deposits  of  hyalin  were  observed. 

An  attempt  to  demonstrate  spirocheta  pallida  in  these  lesions 
by  means  of  Levaditi's  method  was  unsuccessful.  To  be  sure 
of  the  technic  a  piece  of  liver  known  to  contain  them  was  used 


Fig.  2. — High-power  photo  micrograph  of  a  single  lesion  showing 
the  relatively  greater  size  in  comparison  to  the  liver  lobules,  x  35. 
A,  radicle  of  the  portal  vein ;  b,  bile  duct ;  cc,  branches  of  the 
hepatic  artery  ;  d,  periportal  connective  tissue  ;  e,  central  vein  of  a 
liver  lobule  ;  f,  normal  liver  cords. 


as  a  control.  The  spirocheta  were  present  in  large  numbers 
in  the  latter  specimen  but  were  not  found  in  the  former.  It 
must  be  remembered,  however,  that  Levaditi's  method  requires 
that  the  tissue  should  be  hardened  and  preserved  in  formalin 
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whereas  the  liver  from  this  autopsy  had  been  kept  in  Kaiser- 
ling  for  over  two  years.  Whether  this  prevented  the  demon- 
stration of  the  spirocheta  or  not  we  do  not  know. 

From  the  foregoing  description,  it  is  seen  how  these 
lesions  differ  from  gummata  and  yet  conform  more 
nearly  to  syphilitic  lesions  than  to  those  of  any  other 
affection  with  which  we  are  familiar.  There  were  no 
regions  of  necrosis,  no  giant  cells,  and  no  inclusions  of 
normal  liver  cells;  zones  of  radially  arranged  cells  so 
often  seen  in  gummata  were  also  wanting.  The  classifi- 
cation may  then  be  that  of  late  secondary  or  beginning 
tertiary  periportal  lesions.  Eolleston^^  states  that  so  few 
observations  have  been  made  upon  livers  during  the 
secondary  stage  of  syphilis  that  we  do  not  know  posi- 
tively what  the  characteristics  are.  Parkes  Weber^*  made 
sections  of  a  liver  taken  during  the  secondary  stage  and 
spoke  of  the  alterations  as  being  pericellular.  By  peri- 
cellular, it  appears,  a  diffuse  interlobular  infiltration  of 
connective  tissue  was  really  meant,  conforming  thus  to 
the  description  given  above. 

In  marked  contrast  to  the  scarcity  of  knowledge  re- 
garding the  pathology  of  tertiary  hepatic  fever  stand 
the  clinical  manifestations  which  have  been  carefully 
described  by  a  number  of  writers. 

As  early  as  1872  Christian  Baumler^^  writing  in  re- 
gard to  secondary  syphilis  accompanied  by  fever  quotes 
Wunderlich's  text-book  as  making  the  statement  that 
tertiary  lues  of  the  liver  as  well  as  other  viscera  may 
often  be  accompanied  by  fever.  Baumler  himself  also 
observed  the  fever  accompanying  tertiary  lesions  of 
bones  and  joints. 

The  two  French  writers,  E.  Hirschberg  and  A.  Eaich- 
line/'^  were  the  first  of  modern  writers  to  direct  atten- 
tion to  the  fever  accompanying  tertiary  hepatic  syphilis. 
Their  patient  was  a  young  man  who  had  acquired  a 
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chancre  eight  years  previously.  The  secondary  mani- 
festations were  so  slight  that  strict  syphilitic  treatment 
had  not  been  carried  out.  He  came  first  under  their 
care  suffering  from  an  attack  of  acute  gastro-enteritis 
which  followed  the  drinking  of  cold  beer.  He  had  a 
continuous  mild  fever  with  evening  exacerbations,  in- 
intermittent  diarrhea,  meteorismus,  anorexia,  loss  in 
weight,  weakness,  nocturnal  and  sometimes  diurnal 
sweats.  His  breath  was  foul.  The  liver  and  spleen 
were  both  enlarged.  The  diagnoses,  first  of  typhoid 
fever,  then  of  malaria  were  made  and  their  respective 
treatments  instituted  without  any  results.  In  view  of 
the  fact  that  the  patient  had  had  a  chancre  eight  years 
previously  the  mixed  treatment  for  sj'philis  was  begun. 
Within  a  very  few  days  the  fever  began  disappearing 
and  soon  the  swelling  and  tenderness  of  both  liver  and 
spleen  began  to  diminish  and  at  the  end  of  twenty  days 
the  patient  was  considered  cured.  After  six  months  he 
weighed  just  as  much  as  before  the  illness.  The  authors 
concluded  that  it  is  mainly  by  exclusion  and  the  pres- 
ence of  an  irregular  indefinite  symptom  complex,  that 
enables  one  to  arrive  at  a  diagnosis  of  'Tiepatic  syphilitic 
fever.'' 

In  1898  Carl  Gerhardt  reported  three  similar  observa- 
tions. In  two  of  the  three,  however,  pulmonary  com- 
plications were  present  so  that  in  them  conclusions 
regarding  the  origin  of  a  fever  purely  from  tertiary 
lesions  of  the  liver  could  not  be  made. 

The  patient  reported  by  Billings  came  under  observa- 
tion complaining  of  right  hypochondriac  pain  radiating 
toward  the  epigastrium.  This  pain  was  accompanied 
first  by  nausea  and  vomiting  and  later  by  chills  and 
fever.  A  diagnosis  of  "stones  in  the  gall-bladder  and 
cystic  duct  with  cholecystitis"  was  made.  At  operation 
only  multiple  gummas  of  the  liver  were  found.  The 
patient  became  entirely  well  under  antisyphilitic  medi- 
cation. 

The  next  important  contribution  was  made  in  1903 
by  G.  Klemperer.^'  He  reported  the  symptoms  occurring 
in  his  own  patient  and  also  those  of  a  patient  of  Dr. 

17.  Klemperer,  G.  :  Fieber  und  Schiittelfroste  mit  Leberschwellung 
(Ulcerierte  Lebergummata ?)  geheilt  durch  Quecksilber,  Therapie  der 
Gegenwart,   1903,   v,  41. 
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Eenvers.  Both  had  chills,  fever  and  an  enlarged  tender 
liver  and  were  entirely  cured  by  antisyphilitic  treatment. 

Stimulated  undoubtedly  by  these  reports  of  Hirsch- 
berg  and  Eaichline,  Gerhardt  and  Klemperer,  there  have 
appeared  in  the  recent  years  articles  upon  the  same  sub- 
ject by  the  following :  Einhorn/^  Ewald,^^  Eosenbach,-" 
F.  Kiemperer,2i  Israel/-  Lipmann,-^  Eeye,^*  Eiedal,^^ 
Eolliston,=«  J.  L.  Miller,^-^  Geronne,-^  Treumann,^^ 
Mannaberg,3°  Dammert/^  Stauders,^-  Pariser/^  and 
Nasarow.^* 

All  these  writers  describe  the  clinical  manifestations 
with  great  care  and  direct  attention  to  the  great  diffi- 
culties of  diagnosis  and  to  the  effectiveness  of  anti- 
syphilitic  treatment.     Proof  for  the  syphilitic  nature  of 

18.  Einhorn.  M.  :  Ueber  Syphilis  der  Leber,  Arcliiv  fiir  Ver- 
dauungsljrankheiten,  1902,  viii,  275. 

19.  Ewald,  C.  A. :  Zu  der  Mitttieilung  G.  Klemperer's  iiber  Fieber 
und   Schiittelfroste  mit  Leberschwellung,   Ttierapie   der  Gegenwart, 

1903,  V,  92. 

20.  Rosenbach,  O.  :  Bemerkungen  iiber  fieberhafte  Lebererkrank- 
ungen  und  den  atiologischen  Schluss  ex  juvantibus,  Tlierapie  der 
Gegenwart,  1903,  xliv,  101  ;  Ibid.  :  Quecksilber  als  Heilmittel  bei 
gewissen  F'ormen  der  Lebererkrankung  nebst  Bemerkungen  iiber 
die  Diagnose  der  Lues  ex  juvantibus,  Therapie  der  Gegenwart,  1904, 
xlv,  283. 

21.  Klemperer.  F.  :  Ueber  Fieber  bei  Syphilis  der  Leber, 
Zeitschrift  fiir  Klinische  Medizin,  1904,  Iv,  176. 

22.  Israel,  J.  :  Ein  neuer  Weg  zur  FreilegTing  der  Hinterfliische 
der    rechten    Leberlappens,    Deutsche    Medizinische    Wochenschrift, 

1904,  XXX,   489. 

23.  Lipmann  :  Ein  weiterer  Fall  von  Fieber  und  Schiittelfroste 
mit  Leberschwellung  (Akute  parenchymatose  Hepatitis)  geheilt 
durch  Quecksilber,  Therapie  der  Gegenwart,  1904,  xlv,  184. 

24.  Reye  :  Ein  Beitrag  zur  Frage  der  fieberhaften  leutischen 
Leberschwellung,  Therapie  der  Gegenwart,  1905,  xlvi.  355. 

25.  Riedal,  B.  :  Ueber  die  fieberhaft  verlaufende  Lues  der  Gallen- 
blase  und  Gallengiinge,  sowie  der  Leber,  Mitteilungen  aus  den 
Grenzgebieten,  1905  xiv,  1. 

26.  Rolliston,  H.  D.  :  Diseases  of  the  Liver,  1905,  Philadelphia, 
p.  362. 

27.  Miller,  Joseph  L. :  The  Fever  of  Tertiary  Liver  Syphilis, 
Illinois  Medical  Journal,  1905,  viii,  240. 

28.  Geronne :  Beitrag  zur  Frage  der  Syphilitischen  Leberfiebers, 
Therapie  der  Gegenwart.  1907,  xlviii,  24. 

29.  Treumann  :  Ein  fall  von  leutischen  Leberfieber,  Munch,  med. 
Wchnschr.,  1907.  liv,  963. 

30.  Mannabcrg,  Julius :  Ueber  intermittierende  Fieber  bei  vis- 
zeraler  Syphilis,  namentlich  bei  Lebersyphilis,  Zeitschrift  fiir 
Klinische   Medizin,  1907,   Ixii,  253. 

31.  Dammert.  F.  :  Ueber  intermittierendes  Fieber  bei  tertiarer  vis- 
ceraler  (speziell  Leber)  Syphilis,  Deutsche  Medizinische  Wochen- 
schrift, 1908,  xxxiv,  1507. 

32.  Stauders :  Ueber  leutisches  Leberfieber,  Archiv  fiir  Ver 
dauungskrankheiten,    1908,   xiv,   41. 

33.  Pariser,  Curt :  Zwei  Fiille  von  Leberlues  mit  langdauerndem 
Fieber,   Deutsche  Medizinische   Wochenschrift,   1908,  xxxiv,   1510. 

34.  Nasarow,  I.  S.  :  Ueber  mit  Fieber  verlaufende  Syphilis  der 
Leber,   Wiener  Klinische   Wochenschrift,   1908,  xxi,   1736. 
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the  affection  is  usually  given  in  a  definite  history  of 
chancre,  reaction  to  therapy  or  in  some  instances  by 
operation,  i.  e.,  autopsies  in  vivo.  An  interesting  con- 
trovers}^  has  been  taking  place  in  which  0.  Eosenbach 
took  exception  to  the  conclusions  of  G.  Klemperer  that 
anti  syphilitic  treatment  with  its  consequent  curative  re- 
sults was  a  proof  for  the  syphilitic  nature  of  the  affec- 
tion. At  great  length  he  discussed  the  normal  functions 
of  the  liver  and  how  disturbances  of  the  same  result 
easily  in  constitutional  manifestations.  Eosenbach 
thought  that  the  mercury  and  potassium  iodid  had  a 
direct  effect  upon  the  liver  itself  and  in  this  way  reduced 
the  fever.  He  thus  advanced  a  new  hypothesis,  but 
made  no  demonstrations  to  prove  it.  Along  a  somewhat 
similar  line  Gerhardt  suggested  that  because  of  the 
anatomical  structure  of  the  liver  and  its  inherent  physi- 
ological properties  certain  naturally  apyretic  affections 
like  cancer  or  gumma  may,  when  in  the  liver,  be  accom- 
panied by  fever.  Gerhardt  did  not  think  that  one  could 
say  whether  the  fever  accompanying  "tertiary  hepatic 
syphilis"  was  dependent  upon  secondary  infection  or 
upon  absorption  of  toxins  from  gummas.  G.  Klemperer 
concluded  that  the  gummata  caused  swelling  of  the  liver 
and  absorption  of  their  toxic  products  caused  the 
various  other  clinical  manifestations.  The  most  of  the 
writers  support  the  view  that  the  fever  depends  upon 
the  absorption  of  toxic  products  from  the  gummata 
themselves  and  not  from  secondary  infection.  Geronne 
suggested  a  new  idea,  i.  e.,  that  possibly  involvement 
of  the  lymph  glands  around  the  hilum  of  the  liver  or 
in  the  vicinity  of  other  organs  affected  by  syphilitic 
processes  might  cause  the  fever.  Supporting  the  idea 
that  suppurating  gummata  were  the  basis  for  temper- 
ature were  Eolleston,  Bristowe,  Newbolt  and  Lilienthal. 
F.  Klemperer  thought  that  negative  blood  cultures  made 
in  a  few  cases,  spoke  against  secondary  infectious  pro- 
cesses. 

The  clinical  syndrome  presented  by  our  patient  was 
very  similar  to  those  already  described,  particularly  in 
regard  to  its  irregular  and  indefinite  characteritics  and 
the  great  difficulties  in  diagnosis;  it  differed  however 
in  not  having  the  syphilitic  medication  instituted  to  see 
if  there  would  be  any  reaction. 
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The  patient,  a  middle  aged  man,  busil}^  engaged  in 
the  performance  of  the  duties  of  his  vocation,  which 
required  of  him  only  moderate  exertion,  began  grad- 
ually, about  December  10,  1907,  to  have  headache  and 
general  body  and  bone  aching.  A  month  later  he  began 
to  have  fever  which  ranged  from  99°  to  102°.  January 
22nd  he  discontinued  work  and  called  a  physician  who 
made  the  diagnosis  of  la  grippe  and  administered 
calomel  until  salivation  occurred.  The  symptoms  per- 
sisting for  three  days  without  abating,  the  advice  of 
another  physician  was  asked.  He  concurred  in  the 
diagnosis  of  la  grippe  having  its  seat  in  the  frontal 
sinus.  There  was  no  nasal  discharge  or  sore  throat  at 
any  time.  The  temperature  was  now  ranging  from  99° 
to  103°,  the  pulse  from  80  to  100  and  the  respirations 
from  25  to  35.  Eepeated  ph3'Sical  examination  failed 
to  reveal  anything  of  significance.  A  few  days  later  a 
diagnosis  of  probable  typhoid  was  made,  but  the  tests 
were  all  negative  and  the  course  was  not  tvpical. 

Influenza  and  typhoid  were  thus  excluded  and  other 
infectious  processes  now  considered,  it  being  finally 
decided  that  endocarditis  or  miliary  tuberculosis  were 
the  two  most  likely  possibilities.  The  question  of  syph- 
iJis  was  dismissed  with  some  reluctance  in  view  of  the 
positive  denial  of  any  infection.  Three  successive  blood 
cultures  remained  sterile.  An  average  of  three  blood 
eoimts  showed  the  leukocvtes  numberinor  between  nine 
and  ten  thousand.  There  was  a  moderate  secondary 
anemia.  Calmette's  tuberculin  test  was  negative.  Two 
months  later  atoxyl  was  given  and  shortly  afterward 
a  slight  fall  in  temperature  occurred.  The  result  was  so 
slight,  however,  that  in  a  few  days  the  atoxyl  was  dis- 
continued. A  feature  of  considerable  interest  is  shown 
in  the  temperature  curve,  a  typical  crisis  beginning  the 
evening  of  February  20th.  The  normal  temperature 
continued  for  seven  days,  beginning  then  to  rise  steadily 
and  steadily  higher  until  a  temperature  of  105°  was 
reached,  where  it  remained  until  death  occurred  upon 
the  morning  of  March  6th.  The  daily  variations  in 
temperature,  pulse  and  respirations  are  shown  in  the 
accompanying  chart.  During  the  last  ten  days  of  his 
illness  the  patient  was  in  a  state  resembling  in  all 
respects  cerebral  syphilis.     There  were  never  any  symp- 
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toms  referable  to  the  liver.  There  were  no  night  sweats 
and  no  loss  of  weight  or  strength  commensurate  with 
the  severity  of  the  symptoms. 

In  conclusion  it  seems  not  out  of  place  to  associate 
certain  features  of  the  alterations  in  the  liver  of  this 
patient  with  the  clinical  evidences  of  an  infection,  fever, 
etc.  The  main  feature  referred  to  is  an  entire  absence 
of  any  cicatrization  in  the  periportal  sheath-like  and 
nodular  masses  of  tissue  which  may  be  conceived  of 
perhaps  as  the  result  of  a  syphilitic  perivascular  lym- 
phangitis. To  what  extent  fever  is  absent  in  the  usual 
syphilitic  cirrhosis  when  such  perivascular  granulation 
tissue  cicatrizes  to  produce  the  so-called  'liepar  loba- 
tum"  is  not  known.  It  is  not  unlikely  that  processes  in 
other  parts  of  the  body,  for  example  the  spleen  and 
lymph  glands,  processes  similar  to  those  described  in 
the  liver  and  equally  devoid  of  any  tendency  to  that 
healing  which  is  shown  by  the  formation  of  scars,  may 
also  have  been  in  some  degree  responsible  for  the  fever. 

I  wish  to  express  my  thanks  to  Dr.  Joseph  L.  Miller 
for  valuable  information  concerning  the  clinical  history 
and  helpful  suggestions. 

May  9,  1910. 


TUBEECULOSIS  OF  THE  MYOCAEDIUM  WITH 
EEPOET    OF   A    CASE 

ARTHUR  F.   BEIFELD 

(From  the  Pathological  Department  of  the  Northwestern  University 
Medical   School) 

Eaviart,  in  an  exhaustive  monograph  [appearing  in 
the  Archives  de  Medecin  experimentel  et  d'Anatomie 
pathologique,  vol.  xviii,  1906]  has  collected  185  cases  of 
tuberculosis  of  the  heart  muscle,  reviewing  the  literature 
to  1906.  Of  these  185  cases,  121  seemed  to  him  auth- 
entic. Or,  looked  at  in  another  way,  in  7,683  autopsies 
from  French  and  German  sources  there  were  found  49 
cases,  that  is  about  6  in  each  1,000.  Virchow  denied 
the  existence  of  a  tuberculous  involvement  of  the  heart. 

Interesting  in  Eaviart's  etiological  statistics  is  the 
frequency  of  the  condition  during  the  first  year  of  life, 
as  common,  in  fact,  as  during  each  of  the  succeeding 
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four  decades.  This  finds  its  explanation,  perhaps,  in 
the  susceptibilit}'  of  the  infant  to  lymphogenic  infec- 
tions. From  20-30,  the  period  into  which  onr  case  falls, 
the  lesion  is  relatively  frequent;  it  is  rare  after  40. 

There  are  fonr  different  forms  of  myocardial  tuber- 
culosis, leaving  out  of  consideration  the  fact  that  there 
are  good  reasons  to  believe  that  many  of  the  vulgar 
forms  of  myocarditis,  seen  daily  at  autopsy,  are  bacil- 
lary  in  origin.  These  four  types,  several  of  Avhicli  are 
found  frequently  in  the  same  case  are : 

1.  Miliary    granulations     (41    cases    reported    by 

Eaviart), 

2.  Conglomerate  tubercles,  or  nodules   (83  cases), 

3.  Tuberculous  infiltration  (12  cases),  and 

4.  Tuberculous  sclerosis  (6  cases). 

The  second  type,  the  nodular,  has  perhaps  been  most 
frequently   observed,    because   it   is   the   most   obvious. 

Considering  all  forms  together,  the  left  ventricle  is 
most  commonly  involved:  conglomerate  tubercles,  how- 
ever, are  seen  oftenest  in  the  right  auricle,  where  they 
are  also  larger  than  in  the  ventricle,  probably,  because 
in  the  former  they  are  lymphogenic,  and  in  the  latter, 
hematogenic.  The  agminated  tubercles  vary  in  size  from 
that  of  a  pea  to  that  of  a  goose-egg.  One,  or  as  many 
as  eighteen,  may  be  found  (in  one  reported  case).  The 
tul^ercles  differ  grossly  and  microscopically  as  do  similar 
lesions  elsewhere;  they  do  not  tend  to  soften  however, 
nor  to  induce  capsule  production.  Thus,  in  those  cases 
of  predominant  tubercle  formation,  there  is  alwa3's  more 
or  less  tuberculous  infiltration. 

According  to  the  location  of  the  nodules,  the  valvular 
orifices  may  be  stenosed  or  insufficient,  and  the  large 
vessels  obturated  or  compressed;  the  cardiac  chambers 
show  variable  degrees  of  dilatation  and  the  muscular 
wall  of  hypertrophy. 

The  pericardium  was  more  or  less  adherent  in  77 
cases.  Lymph  nodes  were  involved  in  78  cases,  the 
mediastinal  group  oftenest,  forming  a  relay  from  lung 
to  pericardium  and  heart. 

The  lungs  showed  changes  in  102  cases;  these  may  be 
antecedent  to,  later  than,  or  of  the  same  age  as,  the 
heart  process.  The  other  organs  were  involved  in 
variable  frequency. 
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The  diagnosis  is  always  at  autopsy.  The  lungs, 
glands,  pericardium,  etc.,  occupy  the  clinician's  atten- 
tion. It  occurred  to  me  that  in  some  cases,  perhaps,  as 
for  example  in  that  of  Demme,  showing  s}Ticopal 
attacks,  the  bundle  of  His  was  the  seat  of  a  tubercle, 
with  a  resulting  Adams-Stokes  syndrome. 

The  case  which  I  desire  to  add  to  the  literature  of 
mj'ocardial  tuberculosis  is  in  every  way  classic. 

The  patient,  C.  T.,  21  years  of  age.  colored,  was  under  my 
observation  at  the  House  of  Correction,  from  April  20th  of  this 
year  imtil  the  date  of  his  death,  October  27th.  The  family 
history  is  irrelevant.  Xeisserian  infection  was  admitted,  lues 
denied.  At  the  age  of  15,  he  was  told  that  he  had  tuberculosis, 
and.  following  advice  to  seek  out  of  door  employment,  became 
a  photographer.  His  history,  upon  admission  to  the  Bridewell, 
suggested  a  sputum  examination,  with  positive  result  (though 
later,  in  spite  of  oft-repeated  search,  the  organism  was  not 
again  found).  This  led  to  his  transfer  to  outside  work  but, 
because  of  pain  in  the  left  side  and  shortness  of  breath,  he 
sought  admission  to  the  hospital  at  the  institution,  at  which 
time  I  first  saw  him. 

THE     CLINICAL    PICTLRE 

Dyspnea  was  marked  and  progressive  with  final  orthopnea. 
There  were  no  crises  of  dyspnea,  as  depicted  by  Raviart. 

Cough  was  slight  and  expectoration  minimal. 

Cyanosis  was  marked. 

The  pulse  was  of  good  quality,  surprisingly  regular  (con- 
sidering autopsy  findings ) ,  and  rapid,  running  usually  between 
100  and  110.     There  was  no  pulsus  paradoxus  or  bradycardia. 

The  temperature  was  typically  hectic,  with  an  evening  rise 
to  102,  103,  and  even  104.     The  urine  was  uniformly  negative. 

The  hemoglobin  and  red  cells  showed  little  change;  the 
leukocytes,  on  the  other  hand,  despite  the  temperature,  were 
never  above  7.0(T0.  numbering  once  4,100,  always  with  a  marked 
relative  lymphocytosis,  on  one  occasion  as  high  as  50  per  cent. 

The  iceight  was  strikingly  well  maintained  during  the  first 
few  months  of  his  illness. 

Syncopal  attacks  were  not  observed. 

THE   PHYSICAL    FINDIXGS 

The  head  and  neck  were  negative,  except  for  a  non-pulsating 
fulness  of  the  cervical  veins. 

The  lungs  and  pleurw.  The  left  apex,  especially  in  front, 
showed  the  typical  signs  of  an  infiltration,  tuberculous,  as  was 
assumed  from  the  sputum  findings.     In  addition,  there  was  on 
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the  same  side  an  adhesive  pleurisy.  Posteriorly,  there  was  no 
unusual  impairment  of  resonance  corresponding  to  the  peri- 
cardial projection.  In  the  right  chest,  a  pleuritic  exudate  of 
moderate  grade  developed  late;  this  was  not  tapped  owing  to 
the  patient's  weak  condition. 

The  heart.  No  apex-beat  was  seen  or  felt  at  any  time.  In 
its  place,  and  over  the  greater  part  of  the  precordium,  was  a 
systolic  retraction.  The  borders  of  absolute  dulness  were:  the 
'base,  indefinite,  merging  with  the  pulmonary  dulness;  left,  3-4 
cm.  outside  the  mammillary  line  (and  apparently  progressing 
to  the  left)  ;  right,  2  cm.  to  the  right  of  the  right  sternal  edge. 
The  sternum  itself,  except  over  the  very  upper  portion,  was 
dull,  even  flat.  The  systolic  retraction  and  the  cardiac  borders 
were  absolutely  immobile,  on  change  of  position.  No  valvular 
murmurs  were  heard  at  any  time.  Broadbent's  sign — the  pos- 
terior systolic  retraction  below  the  inferior  scapular  angle — 
was  probably  present.  The  lower  sternum  quivered  with  each 
heart  beat  and  there  was  a  marked  epigastric  pulsation. 

The  abdomen  was  at  first  diffusely  tender,  tympanitic  and 
probably  contained  a  little  fluid.  Later,  ever-increasing  ascites 
necessitated  frequent  paracentesis.  The  fluid  was  usually  red- 
dish, due  (as  was  correctly  assumed)  to  the  trauma  of  the 
puncture,  uniformly  of  low  specific  gravity,  1014-1016,  showed 
no  increase  of  the  lymphocytes  and  was  injected  into  guinea- 
pigs  without  result.  [Though  the  ascitic  fluid  and  the  animal 
experiments  were  not  suggestive  of  a  tuberculous  peritonitis, 
a  laparotomy  was  done  at  the  suggestion  of  a  consultant:  the 
peritoneum  was  found  uninvolved.]  The  absolute  liver  dul- 
ness began  at  the  fifth  rib;  and,  on  palpation,  the  organ  was 
always  large,  reaching  nearly  to  the  level  of  the  umbilicus, 
tender,  firm,  smooth  and  sharp-edged.  No  splenic  enlargement 
was   demonstrable.     Rectal  examination  was  negative. 

Malleolar  edema  developed  late. 

The  clinical  diagnosis  read  as  follows:  Pulmonary  tuber- 
culosis, with  especial  localization  in  the  left  apex;  adherent 
pericardium,  tuberculous  in  nature;  dilatation  and  hypertrophy 
of  both  ventricles;  passive  hyperemia  of  the  liver;  ascites; 
adhesive  pleuritis  of  the  left  side;  sub-acute  tuberculous  pleu- 
ritis  with  effusion  of  the  right  side. 

The  adherent  pericardium  was,  therefore,  the  prominent 
clinical  feature. 

Autopsy. — The  autopsy  verified  in  greater  part  the  bed- 
side findings,  though  the  tuberculous  invasion  of  the  heart 
muscle  came,  of  course,  as  a  great  surprise.  The  anatomical 
diagnosis  was:  tuberculous  scar  of  left  apex;  caseous  tubercu- 
losis of  the  mediastinal,  tracheo-bronchial,  bronchial,  and  left 
lower  cervical  nodes;  tuberculous  pericarditis  with  total  oblit- 
eration  of   the   pericardial    sac;    adhesive   pleuro-pericarditis; 
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disseminated  conglomerate  tubercles  of  the  myocardium  with 
especial  localization  in  the  right  heart;  marked  hypertrophy  of 
the  left  ventricle  with  slight  dilatation;  slight  dilatation  and 
hypertrophy  of  the  right  ventricle;  moderate  stenosis  of  the 
pulmonary  orifice;  brown  induration  of  the  lungs;  cyanotic 
induration  of  the  liver  with  passive  hyperemia  of  the  other 
abdominal  viscera;  ascites;  miliary  tuberculosis  of  the  right 
pleura  with  sero-fibrinous  exudate;  adhesive  pleuritis  of  the 
left  side;  atelectasis  of  both  lungs;  conglomerate  tubercles  in 
the  liver  and  spleen;  chronic  mural  endocarditis;  acute  hemor- 
rhagic nephritis;   recent  laparotomy  scar. 

The  heart  and  its  envelope  demand  a  few  additional  details. 
Adherent  to  the  heart  at  its  base  was  a  large  packet  of  medias- 
tinal lymph  nodes.  The  heart  was  removed  with  considerable 
diflSculty  and  tearing  owing  to  the  dense  adhesions  between 
the  pericardium  and  pleurop,  and  the  pericardium  and  loose 
tissues  of  the  mediastinum. 

The  typical  heart  incisions  could  not  be  made,  as  the  speci- 
mens show.  The  exact  number  of  conglomerate  tubercles  of 
the  myocardium  it  is  difficult  to  determine  without  mutilation 
of  the  preparations;  that  tliere  are  more  than  eighteen,  how- 
ever, the  highest  number  reported  by  Raviart,  I  am  certain,  as 
nearly  that  many  can  be  counted  in  the  specimens  as  you  see 
them.  The  largest  seems  to  be  about  the  size  of  a  pigeon's 
egg,  though  longer.  Practically  all  show  the  same  gross  appear- 
ance, namely  a  caseous  center  with  a  gray  zone  about  them. 
There  is  no  central  ulceration. 

The  right  side  of  the  heart  is  distinctly  more  involved  than 
the  left,  though  the  right  auricle  (as  is  oftenest  the  case  in 
the  nodular  form)  is  not  preeminently  affected.  Tuberculous 
nodules  project  into  the  right  auricle,  also  under  the  flaps  of 
the  pulmonary  A^alve,  forming  more  or  less  of  a  ring  about 
that  orifice  and  causing  a  slight  stenosis.  None  of  the  other 
large  vessels  is  affected.  The  bundle  of  His  is  apparently  free. 
The  mural  endocardium  shows  a  slight  thickening  but  no 
ulceration.     The  valvular  endocardium  is  normal. 

The  pericardium  is  totally  adherent,  the  adhesions  being 
firm;  grossly  it  does  not  show  the  common  picture  of  a  tuber- 
culous pericarditis,  namely,  granulation  tissue  with  caseous 
areas,  which,  if  scraped  off  reveal  miliary  tubercles. 

Microscopically,  the  findings  are  strikingly  uniform.  Sec- 
tions taken  from  many  areas  of  all  the  affected  organs  show 
typical  tuberculous  granulation  tissue  with  lymphoid,  epithe- 
lioid and  giant  cells.  Every  slide  reveals  more  or  less  caseation. 
The  gray  rims  about  the  heart  tubercles  proved  to  be  epithelioid 
and  lymphoid  cells  infiltrating  the  surrounding  muscle.  The 
adjacent  muscle  itself  is  atrophic  and  fragmented,  the  nuclei 
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staininf    poorly.      More    distant    muscle    is    free,    except    for 
islands  of  infiltration. 

To  date,  search  for  the  tubercle  bacillus  in  the  tissues  has 
been  unsuccessful.  No  spirochetae  pallida  (Levaditi  method) 
were  found. 

As  to  the  pathogenesis  of  the  heart  muscle  involvement  in 
this  case,  it  is  perhaps  impossible  to  determine  absolutely.  The 
most  likely  route  seems  the  following:  the  old  healed  process 
in  the  left  apex,  during  its  active  period,  involved  secondarily 
the  mediastinal  glands,  and  at  the  same  time  caused  the 
adhesive  pleurisy  of  the  same  side.  In  these  glands  a  lighting 
up  of  the  infection  occurred  causing  similar  changes  in  the 
adjacent  nodes.  By  contiguity,  or  by  lymphogenic  infection, 
or  bj'  both,  the  pericardium  became  involved  and  later,  by 
contact  infection,  the  heart  muscle.  As  the  miliary  tubercles 
of  the  pleura  were  found  only  where  the  latter  was  in  contact 
with  the  pericardium  this  also  was  probably  either  contact 
infection  or  lymphogenic.  Retrograde  lymphatic  metastases 
account,  perhaps,  for  the  liver  tubercles,  whence,  secondarily, 
the  spleen  was  involved. 

This  explanation  of  the  course  of  events  seems  to  fit  the 
pathological  picture  best. 

In  conclusion,  I  wish  to  express  my  thanks  to  Pro- 
fessor Zeit  for  his  assistance  in  the  preparation  of  the 
specimens  and  the  interpretation  of  the  findings. 

December  12,  1910. 


CALCIFICATIOX    OF    TPIE    PERICARDIUM 

JAMES  HERBERT  MITCHELL 

(From  the  Pathological   Laboratory  of  the  University   of  Chicago) 

Among  the  various  forms  of  pericarditis,  the  cal- 
careous or  "ossifiante"  of  the  French  is  relatively  rare. 
Breitung,  examining  the  autopsy  records  of  the  Charity 
Hospital  of  Berlin  for  the  period  1866-76,  found  but 
2  showing  calcification  of  a  total  of  419  cases  of  peri- 
carditis. A  careful  search  of  the  medical  literature  to 
date  revealed  a  total  of  38  cases,  a  number  which  would 
doubtless  be  increased  if  all  cases  of  calcification,  inci- 
dentally mentioned  in  the  literature  of  the  pericardium, 
were  known.  Wells,  finding  4  cases  of  calcification  in 
his  series  of  17  cases  of  fibrous  adhesions  of  the  peri- 
cardium, suggests  that  the  apparent  rarity  may  be  due 
to    infrequency    of    reporting    them.      Diemer,    in    his 
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excellent  article  on  calcification  of  the  pericardium,  re- 
viewed the  literature  to  1899,  carefully  studying  10 
previously  reported  cases,  and  added  2  of  his  own.  He 
stated  that  he  was  unable  to  find  more  than  10  cases 
in  the  literature  at  that  time,  but  as  a  matter  of  fact 
there  were  at  least  10  more,  namely,  those  of  Pave, 
1823;  Verneuil,  1850,  and  Luc,  1882  of  the  French 
literature ;  those  of  Carter,  1825 ;  Fletcher,  1851 ;  Quain, 
1855,  and  Taylor  of  the  English.  Fenn  in  1868,  and 
Hughes  in  1883  reported  cases  in  the  American  journals 
and  lastly  one  was  reported  by  Vierordt  in  1884  in 
German.  I  have  been  able  to  find  recorded  since  that 
date  but  17  cases,  the  present  making  18. 

In  all  the  cases  reported  there  is  total  obliteration  of 
the  pericardial  cavity,  with  calcareous  infiltration  vary- 
ing in  extent  from  a  few  small  patches,  to  a  wide  band 
completely  encircling  the  heart.  Occasionally  it  was 
possible  to  tear  away  the  parietal  layer  from  the  cal- 
cified area,  but  usually  both  layers  were  firmly  adherent. 
The  most  frequent  location  for  the  calcareous  infiltra- 
tion seems  to  be  about  the  auriculo-ventricular  groove, 
with  a  tendency  to  spread  down  over  the  ventricles, 
rather  than  upward  over  the  auricles.  Luc  found  in 
his  case  that  the  maximum  thickness  corresponded  to 
the  distribution  of  the  coronary  arteries.  In  all  of 
Diemer's  cases,  likewise  in  most  of  the  others,  the  apex 
was  free.  The  diaphragmatic  surface  was  very  fre- 
quently involved.  The  valves  were  normal  in  all  but 
two  of  Diemer's  cases,  and  these  showed  but  slight 
changes.  In  most  of  the  other  cases  the  valves  were 
competent,  or  not  mentioned.  Of  the  12  cases  the  heart 
was  somewhat  enlarged  in  6.  In  4  cases  there  was  a 
slight  pleural  exudate  on  the  right,  and  in  one  of  these 
there  was  also  a  slight  exudate  in  the  left  cavity.  In 
two  cases  the  condition  of  the  liver  was  not  mentioned ; 
in  7  of  the  remaining  10,  there  was  a  distinct  atrophic 
cirrhosis;  in  2  a  fibrous  perihepatitis,  and  in  only  one 
was  there  no  evident  cirrhosis.  Ascites  was  constant  in 
4  cases. 

One  of  the  most  surprising  facts  to  be  observed  in 
these  reports  is  the  failure  of  the  extensive  calcification 
to  give  clinical  symptoms  which  might  lead  to  a  correct 
diagnosis.      Of  the   12   cases   of   Diemer,  not  one  was 
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diagnosticated.  In  only  one,  that  of  Drummond,  was 
the  pericardium  mentioned  in  the  clinical  diagnosis, 
and  then  it  was  a  mediastinal  new-growth  which  was 
suspected.  Lucas  reported  a  remarkable  case  in  1907 
which  illustrates  this  point  very  well.  The  patient  was 
a  fish  peddler,  aged  68,  with  no  history  of  previous  ill- 
ness, the  immediate  cause  of  death  being  pneumonia. 
Autopsy  showed  the  two  layers  of  the  pericardium  to  be 
firmly  adherent,  and,  for  the  most  part,  calcified.    The 
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only  portion  of  the  ventricles  free  from  calcareous 
covering  was  an  area  about  2  inches  in  diameter, 
situated  at  the  left  anterior  and  inferior  angle  of  the 
specimen,  comprising  the  apex  of  the  left,  and  to  a  less 
extent,  that  of  the  right  ventricles.  The  auricles  were- 
free.  The  myocardium  was  infiltrated  by  calcareous 
material.  In  the  thickest  portion  the  calcified  peri- 
cardium measured  three-quarters  of  an  inch.  Notwith- 
standing all  the   interference   with  the   contraction  of 
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the  heart  one  might  expect  from  such  an  inelastic  hand, 
the  man  had  worked  hard  and  steadily  until  within  a 
few  days  of  his  death,  without  evident  signs  of  cardiac 
disease. 

Another  case  in  point  was  that  reported  by  Drum- 
mond.  The  man,  aged  43,  was  a  sailor,  with  no  history 
of  rheumatism,  syphilis  or  tuberculosis.  Up  to  within 
fourteen  weeks  of  his  death  he  had  been  working  before 
the  mast.  About  that  time  he  caught  a  severe  cold,  and 
five  weeks  later,  owing  to  shortness  of  breath  and 
swelling  of  the  legs,  he  sought  medical  advice  ashore. 
He  was  somewhat  cyanotic  and  the  heart  sounds  were 
irregular  and  tumultuous.  The  clinical  diagnosis  was 
that  of  mediastinal  new-growth.  Autopsy  disclosed  the 
heart  encased  in  a  calcareous  mass,  the  whole  weighing 
1  pound,  10  ounces.  As  in  the  present  case  the  heart 
was  flattened  in  the  postero-antero  direction,  and  like- 
wise the  calcareous  material  infiltrated  the  myocardium 
in  several  places. 

Another  interesting  case  was  reported  by  Pellasse  in 
1908.  The  patient  was  32  years  of  age,  with  no  history 
of  rheumatism,  nor  tuberculosis.  There  was  retardation 
of  the  pulse,  with  tachycardia  and  arhythmia.  Autopsy 
revealed  a  continuous,  calcified  band  about  the  base  of 
the  ventricles,  and  large  masses  laterally  and  posteriorly. 
The  wall  of  the  left  ventricle  was  penetrated  by  cal- 
careous material  ending  as  a  hard,  white  nodule  at  the 
margin  of  the  mitral  orifice,  but  there  was  no  apparent 
diminution  in  the  size  of  the  orifice.  There  was  a  small 
area  of  recent  endocarditis  in  the  left  auricle,  and 
numerous  infarcts  were  found  in  the  lungs,  spleen  and 
kidneys.  There  was  no  evidence  of  tuberculosis^  but 
the  small  cirrhotic  liver,  weighing  1,550  grams,  sug- 
gested to  Pellasse  the  possibility  of  syphilis.  This, 
however,  was  probably  the  usual  atrophic  cirrhosis, 
which  so  frequently  accompanies  a  calcified  pericardium. 

In  the  present  case  there  were  no  particular  heart 
findings.  The  record  showed  that  tliere  were  no  mur- 
murs, and  that  "the  heart  sounds  were  distant,  and  at 
times  irregular,  but  not  markedly  so." 

In  view  of  the  fact  that  the  various  forms  of  peri- 
carditis are  very  difficult  to  diagnose,  it  can  easily  be 
understood  how  such  a  condition  might  slowly  pass  into 
the  calcareous  state  without  detection,  but  how  it  is  that 
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the  heart,  incased  in  a  vise-like  grip,  functionating  with 
apparently  so  little  disturbance,  is  indeed  surprising. 

The  etiology  of  calcification  of  the  pericardium  is 
very  obscure.  Of  Diemer's  12  cases,  the  etiology  was 
suggested  as  follows:  In  case  1  (Feierabend),  there  had 
been  an  exudative  pericarditis  23  years  before.  In  cases 
4  (Gould),  8  (Variot),  and  9  (Drummond),  a  pleural 
thickening  was  observed.  In  case  11  (Diemer),  there 
was  a  history  of  pericarditis  15  years  previously,  and 
also  tuberculous  nodules  were  found  in  the  lungs,  the 
only  case  of  the  series  with  frank  tuberculosis.  In 
case  12  (Diemer),  there  were  unmistakable  signs  of 
syphilis.  In  the  case  of  a  girl  of  13  years,  reporied  by 
Bennion  in  1906,  there  was  a  history  of  measles  in 
infancy,  but  none  of  rheumatism,  nor  any  other  disease 
of  importance.  Kelly  reported  a  case  in  1903  with  a 
history  of  rheumatism,  gonorrhea  and  malaria.  The 
clinical  diagnosis  was  cirrhosis  of  the  liver,  and  death 
followed  an  operation  in  which  the  peritoneum  was 
irritated,  and  the  omentum  was  stitched  to  the  anterior 
wall,  in  the  hope  that  the  ascites  would  be  reduced. 
Alcohol  had  been  used  in  large  quantities.  Ewarts 
reported  a  case  in  1899  of  a  female,  49  years  old,  with 
a  history  of  three  attacks  of  rheumatic  fever,  the  first 
occuring  at  18  years.  Ascites  necessitated  paracentesis 
52  times,  but  the  liver  was  not  cirrhotic.  Fenn's  case 
gave  a  history  of  rheumatism.  A  case  reported  by  Dr. 
Herrick  before  this  Society  in  1902,  was  diagnosed 
clinically  as  secondary  tuberculous  pericarditis  with 
mediastinitis.  Ascites  had  been  constant,  and  the  liver 
was  cirrhotic.  Miliary  tuberculosis  was  the  immediate 
cause  of  death.  In  the  four  cases  reported  by  Wells  in 
1902,  two  suffered  from  chronic  nephritis,  and  one  from 
endocarditis.  In  this  paper  he  inclines  to  the  view  that 
calcification  of  a  simple  adhesion  is  unlikely  to  occur, 
and  that  in  his  cases  the  calcification  probablv  followed 
inspissation  of  pus.  Also  that  a  tuberculoiis  exudate 
is  least  likely  to  calcify  because  it  would  not  last  long 
enough  to  bring  about  such  extensive  calcification  with- 
out causing  other  characteristic  lesions  which  would 
overshadow  the  process.  He  considers  the  purulent 
exudate  the  least  malignant,  and  the  most  prone  to 
become  sterile  and  inspissate  is  that  of  pneumococcus 
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serositis,  and,  i'urther,  tlii?  is  one  of  the  most  frequent 
causes  of  acute  pericarditis.  In  the  lungs  this  usually 
leaves  no  trace  but  that  of  a  fibrous  pleuritis.  Thick- 
ening of  the  pleura  was  recorded  in  three  of  Diemer's 
cases,  and  a  history  of  pneumonia  in  one  of  Wells' 
cases.  Calvertt  and  Pigg  described  a  case  of  calcifica- 
tion of  the  pericardium  in  which  there  were  several 
nodules  containing  yellow  pus.  Burmet  and  Murchison 
also  have  shown  specimens  in  which  both  calcification 
and  more  recent  processes  coexisted,  i.  e.,  the  calcifica- 
tion was  just  beginning.  The  location  of  the  calcified 
masses  is  somewhat  in  accord  with  the  theory  of  in- 
spissation  of  pus  since,  as  said  before,  the  auricles  are 
usually  free,  whereas  the  ventricles  and  the  diaphrag- 
matic surface  are  generally  involved. 

The  subject  of  this  report  was  a  man  60  years  of  age,  who 
entered  Cook  County  Hospital  April  IS.  1910,  died  ten  days 
later,  and  came  to  Dr.  H.  Gideon  Wells  for  autopsy,  April  30. 
The  clinical  diagnosis  was  as  follows:  Pulmonary  tuberculosis, 
chronic  gastritis  and  arteriosclerosis;  suspected  pellagra  and 
malignant  tumor.  Three  weeks  before  entering  the  hospital  he 
was  taken  suddenly  ill  with  pain  in  the  stomach  of  a  dull 
aching  character,  with  nausea  and  vomiting,  especially  after 
taking  food.  There  was  almost  constant  chilliness.  He  coiighed 
a  great  deal,  raising  a  thick,  tenacious  mucus.  The  conjunc- 
tivae had  been  suppurating  for  three  weeks.  He  had  lost  con- 
siderable weight,  but  had  had  no  sweats.  Headache  was  con- 
stant. Three  or  four  years  previously  he  had  suffered  from 
similar  trouble.  Since  that  time  he  had  been  having  morning 
nausea.  His  voice  had  been  hoarse  for  years,  and  he  had  been 
a  heaA'y  user  of  alcohol.  Examination  on  entering  the  hospital 
showed  conjunctivitis.  The  lungs  were  emphysematous.  The 
heart  was  not  enlarged.  There  were  no  murmurs.  The  heart 
sounds  were  distant,  and  at  times  irregular,  but  not  markedly 
so.  Generalized  arteriosclerosis.  The  liver  and  spleen  were 
not  palpable.  The  abdomen  was  not  tender.  The  temperature 
was  subnormal.  The  pulse  was  rapid.  A  feeling  of  weakness 
was  the  chief  complaint.  The  urine,  feces  and  sputum  care- 
fully examined  but  the  results  were  negative.  The  leukocyte 
count  showed  15.000  with  92  per  cent,  polymorphonuclears. 
Examination  on  day  of  death  found  him  in  a  stuporous  condi- 
tion, with  an  area  of  dulness  on  left  side  posteriorly,  with 
viscid  rales.  The  heart  was  not  enlarged.  There  were  symmet- 
rical skin  lesions  on  the  hands  suggesting  a  bad  case  of  chap- 
ping.    A  synopsis  of  the  autopsy  report  follows: 
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The  body  is  that  of  a  short,  fairly  well  nourished  old  man. 
The  conjunctivae  are  injected  and  some  purulent  material  is 
present.  No  evidence  now  of  eruption  on  skin  of  neck  or  face, 
but  hands  are  distinctly  affected,  being  considerably  discolored, 
rather  purplish,  and  both  alike.  The  skin  is  rough,  horny  and 
desquamated.  There  is  a  little  post  mortem  lividity  of  the  feet 
but  there  is  no  roughening  of  the  surface  or  lesions  correspond- 
ing to  those  on  the  hands.  There  is  also  roughening  of  the 
skin  on  the  back  of  the  neck,  suboccipital  region,  and  back 
of  the  ears.  There  are  no  other  external  abnormalities.  The 
inguinal  and  femoral  rings  are  closed.  The  margin  of  the 
liver  is  at  the  costal  arch.  The  appendix  is  entirely  imbedded 
in  adhesions.  The  peritoneal  cavity  is  free  from  fluid.  The 
peritoneum  is  smooth  and  shining.  The  mesenteric  and  retro- 
peritoneal lymph  glands  are  not  enlarged.  The  diaphragm  is 
at  fifth  rib  on  both  sides.  The  omentum  is  free.  The  spleen 
is  also  free  from  adhesions.  The  gall  bladder  is  very  much 
distended  and  the  liver  in  the  vicinity  of  gall  bladder  is  rough- 
ened as  if  covered  with  a  thin  layer  of  fibrin.  There  are  old 
fibrous  adhesions  between  the  gall  bladder  and  duodenum.  The 
costal  cartilages  are  almost  completely  ossified.  The  anterior 
mediastinum  seems  normal.  The  lungs  collapse  fairly  well. 
There  are  numerous  fibrous  adhesions  in  the  right  pleural  cav- 
ity, but  none  in  the  left.  The  pericardiiim  feels  as  if  filled 
with  stone,  and  above  the  base  of  the  pericardium  are  two 
masses  which  appear  as  calcified  lymph  glands.  The  heart 
was  removed  with  pericardium,  the  beginning  of  the  vessels, 
the  bifurcation  of  the  trachea,  and  the  calcified  glands.  The 
whole  weighed  600  grams.  The  pericardial  cavity  was  found 
to  be  entirely  obliterated  by  firm  adhesions  between  the  two 
layers.  Completely  surrounding  the  heart  is  a  calcified  band 
with  irregular  edges  and  nodular  surface.  This  is  seen  to  be 
composed  of  the  two  layers  of  the  pericardium,  firmly  adherent 
and  calcified.  The  upper  margin  is  just  above  the  auriculo- 
ventricular  groove.  The  band  varies  in  width  from  25  mm.  in 
the  posterior  apical  region  of  the  right  ventricle  to  8  cm.  on 
the  anterior  surface  of  the  right  ventricle.  The  lower  margin 
descends  to  within  about  1  cm.  of  the  apex  on  the  diaphragmatic 
surface.  On  the  anterior  surface  of  the  ventricles  is  a  free  area 
about  9  cm.  transversely,  extending  upwards  about  6  cm.  from 
the  apex.  This  area  is  invaded  by  a  tongue  of  the  band,  about 
3  cm.  in  length  by  2^2  cm.  in  breadth,  extending  from  the  right 
over  the  surface  of  the  ventricle  to  the  anterior  longitudinal 
sulcus.  The  diaphragmatic  surface  is  triangular,  correspond- 
ing somewhat  with  the  shape  of  the  ventricles,  and  on  the 
right,  at  the  base  of  the  triangle  is  the  narrowest  portion  of 
the  whole  band.  Anteriorly  and  to  the  left  of  the  base  of  the 
aorta    are    two    completely    calcified     and     pigmented     lymph 
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glands.  These  measure  in  diameter  about  2  and  2.5  cm.  respec- 
tively. The  heart  is  enlarged  slightly  transversely,  measuring 
12  cm.,  with  a  marked  diminution  in  the  antero-postero  diame- 
ter to  6  cm.  The  wall  of  the  right  auricle  is  t!0  firmly  adherent 
to  the  band  that  upon  cutting  into  the  free  portion  the  wall  is 
seen  to  remain  in  a  fixed  and  dilated  position.  Just  anteriorly 
to  the  Eustachian  valve,  covered  by  a  very  thin  layer  of  pec- 
tinate muscle,  is  a  calcified  nodule,  invading  the  myocardium 
by  direct  extension  from  the  external  band.  At  this  point  the 
nodule  and  the  pericardium  together  measure  2  cm.  in  thick- 
ness. The  foramen  ovale  is  closed.  The  left  auricular  wall  is 
but  slightly  involved  in  the  process.  Laterally,  and  posteriorly 
to  the  mitral  orifice,  however,  is  a  nodule  similar  to  the  one 
in  the  right  auricle.  In  all  other  respects  the  left  auricle 
appears  normal,  and  during  life,  of  all  the  cavities,  it  was  the 
one  least  impeded  in  functionating.  The  left  ventricle  has 
practically  its  entire  anterior  surface,  and  about  1  cm.  of  the 
lateral  surface  free  from  calcification.  The  muscle  is  firm, 
about  10  mm.  in  thickness,  and  is  apparently  free  from  invasion 
by  extension  of  the  calcareous  material.  The  left  ventricle  has 
relatively  a  much  greater  free  surface  than  has  the  right  ven- 
tricle. The  aortic  valves  are  competent  to  the  water  test,  but 
the  left  semikmar  valve  has  a  firmly  calcified  nodule  at  the 
base,  apparently  a  part  of  the  process  involving  the  lateral 
margin  of  the  mitral  orifice.  Aside  from  these  nodules,  all 
the  valves  appear  normal.  The  ascending  aorta  shows  some 
nodular  sclerosis,  but  no  more  than  might  be  expected  at  this 
age.  The  microscope  showed  no  evidence  of  ossification  in  the 
pericardium. 

The  larynx  is  very  rigidly  calcified,  or  ossified,  but  the 
mucosa  shows  no  inflammatory  change.  The  vocal  cords  are 
invaded  by  exostoses  from  the  surrounding  ossified  cartilages, 
and  for  this  reason  are  not  very  well  defined.  The  ti'achea 
contains  considerable  muco-pus. 

The  thyroid  is  extremely  small  and  is  very  poor  in  colloid. 

The  left  lung  is  small,  white,  inelastic,  and  is  typical  of 
atrophic  senile  emphysema.  There  is  no  consolidation.  The 
bronchi  are  calcified,  and  at  the  hilum  of  the  lung  is  a  small 
calcified  gland.  There  are  numerous  calcified  nodules  within 
the  lung  tissue.  The  right  lung  does  not  collapse  so  well.  The 
pleura  shows  some  fibrous  tags,  and  beneath  is  seen  an  irregu- 
lar distribution  of  purplish  areas.  The  bronchi  are  even  more 
calcified  than  those  of  the  left  lung.  The  branches  of  the  pul- 
monary artery  stand  out  prominently.  There  is  no  evidence 
of  active  tuberculosis. 

The  liver  is  small  and  weighs  1,200  grams.  In  the  vicinity 
of  the  enlarged  gall  bladder  the  surface  is  rough  and  finely 
granular.      The    gall    bladder,    with    its    contents,   weighs    100 
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grams.  The  bile  is  thin  and  contains  no  concretions.  The  liver 
is  small,  pinkish  grey  and  firm  in  consistence.  The  cut  sur- 
face is  slightly  granular  as  if  a  little  more  connective  tissue 
were  present  than  normal.  Microscopically  the  capsule 
appeared  much  thickened,  with  some  areas  of  necrosis  beneath 
surface.  The  spleen  is  of  normal  size  and  consistence.  The  cut 
surface  shows  an  increase  in  connective  tissue,  and  sclerotic 
vessels.  The  stomach  contained  a  submucous  nodule,  near  the 
esophageal  opening,  about  the  size  and  shape  of  a  split  pea. 

The  kidneys  are  very  small,  together  weighing  160  grams. 
Beneath  the  capsule  are  many  cysts,  some  of  which  stand  out 
prominently.  The  cut  surface  shows  the  tissue  greatly  reduced 
and  about  the  pelvis  is  replaced  by  fat  tissue.  Together  the 
cortex  and  medulla  measure  10  mm.  The  cortex  in  most  places 
is  only  2  mm.  in  thickness.  The  cortical  markings  have  dis- 
appeared. The  capsule  strips  only  with  great  difficulty.  The 
exposed  surface  is  very  granular  with  cysts  protruding.  There 
is  a  marked  degree  of  exostosis  along  the  vertebral  column,  and 
at  junction  of  ribs.     No  senile  absorption. 

The  anatomical  diagnosis  was  as  follows:  Bronchopneumonia 
of  right  lung.  Senile  atrophic  pulmonary  emphysema.  Calci- 
fied healed  tuberculous  pericarditis.  Calcification  of  mediastinal 
lymph  glands  and  bronchial  cartilages.  Right  fibrous  pleuritis. 
Ossification  of  thyroid  cartilages  with  extension  into  vocal 
cords.  Acute  cholecystitis.  Generalized  arteriosclerosis. 
Chronic  interstitial  nephritis.  Arthritis  deformans  vertebrae. 
Fibrous  pericholecj'stitis  and  perityphlitis.  Suspected  pellagra. 

COXCLUSIONS 

1.  Calcification  of  the  pericardium  is  probably  not  as 
rare  as  the  number  of  reported  cases  would  indicate. 

2.  Extensive  calcification  may  occur  with  little  dis- 
turbance of  the  heart  action. 

3.  The  etiology  remains  obscure :  It  would  seem, 
however,  that  tuberculosis  is  but  rarely  the  etiological 
factor. 

4.  In  tlie  present  case  the  existence  of  the  enlarged 
and  calcified  lymph  glands  at  the  base  of  the  aorta 
indicates  the  calcification  to  have  been  one  of  tubercu- 
lous origin. 
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A    CASE    OF    EXTENSIVE    LEUKEMIC    INFIL- 

TEATIOX    OF    THE    MAMMARY    GLAXD 

AXD    SKIX* 

CHRISTIAN  DENCKEE.  M.D. 

CHICAGO 

This  case  is  reported  because  it  exhibits  some  rare  fea- 
tures, as  h-mphatic  infiltration  of  the  lips,  nose  and 
pinna,  and  a  most  remarkable  involvement  of  the  mam- 
mary glands,  which  I  have  been  unable  to  find  described 
in  the  literature. 

History. — Mrs.  S..  Austrian,  aged  47,  came  to  the  Rush 
medical  clinic  complaining  of  shortness  of  breath,  hoarseness, 
swollen  lips  and  nose,  and  pain  on  swallowing.  There  was 
nothing  of  any  moment  in  the  family  history.  The  patient  had 
always  enjoyed  good  health,  and  had  had  four  children;  no  mis- 
carriages. Her  teeth,  however,  had  been  in  a  bad  condition  for 
years  without  receiving  proper  care.  Her  present  trouble 
began  about  nine  months  before  she  came  to  the  clinic  with 

*  From    the    Medical    Clinic    of    Rush    Medical    College    and    the 
Department  of  Pathology  of  the  University  of  Chicago. 


119 

redness  aud  itching  of  the  nose,  which  was  soon  followed  by 
swelling  of  the  nose  and  lips.  During  this  time  she  had  been 
treated  by  various  physicians  for  '"cold"  and  eczema,  and  in 
the  course  of  the  treatment  all  her  teeth  were  extracted. 

Examination. — The  patient  was  a  medium-sized  woman, 
fairly  well  nourished,  skin  clear;  there  was  no  jaundice  or 
abnormal  pigmentation.  The  lower  eyelids  were  edematous; 
the  pupils  reacted  to  light  and  accommodation,  and  were 
rather  contracted ;  the  eye  muscles  worked  well.  The  retinae 
showed  spots  of  a  grayish  exudate ;  the  margins  of  both  disks 
were  somewhat  indistinct  and  striated  on  the  nasal  side,  but 
the  sight  was  not  appreciably  impaired.  There  was  no  exoph- 
thalmos. 

The  nose  appeared  symmetrically  enlarged,  reddish  in  color, 
firm  and  indurated  on  palpation.  Breathing  through  the  nose 
with  mouth  closed  was  difficult  and  brought  out  a  marked 
stridor. 

The  lips  were  considerably  swollen,  the  upper  somewhat  more 
than  the  lower  one;  the  mucosa  was  tense  and  shiny,  the  tissue 
hard  and  indurated.  The  patient  complained  frequently  of  a 
severe  burning  and  itching  sensation  of  the  lips  and  to  a  less 
degree  of  the  nose.  The  oral  cavity  was  without  teeth ;  the 
gum  margins  were  ulcerated  and  bleeding,  the  palate  was 
abnormally  arched,  and  posteriorly  there  was  a  diflFuse  swelling 
which  extended  on  both  sides  into  the  pharynx.  Tonsils,  palate 
and  post  pharyngeal  wall,  all  seemed  involved  in  this  swelling. 
The  voice  was  very  hoarse  or  whispering.  The  dyspnea  was  at 
times  associated  with  distinct  stridor  and  marked  inspiratory 
descent  of  the  trachea.  Periodically  there  appeared  a  violent, 
brassy  cough. 

The  pinna  of  the  right  ear  was  enlarged  to  almost  double 
its  normal  size  and  was  of  a  reddish  color,  the  tissue  being 
firm  and  infiltrated.  The  left  pinna  was  normal.  Both  drums 
were  retracted  and  opaque  in  color.  The  hearing  power  was 
not  diminished  to  an  appreciable  extent. 

All  superficial  lymph-glands  of  the  body  were  enlarged  to  a 
various  extent.  The  least  enlargement  was  in  the  glands  of 
the  neck,  especially  in  those  of  the  posterior  triangle,  although 
even  these  were  easily  palpable.  There  was  no  fusion  of  the 
glands  and  no  fixation  of  the  overlying  skin.  The  largest 
superficial  glands  were  those  of  the  axillae. 

The  mammae  appeared  symmetrically  enlarged,  firm  and  infil- 
trated. The  glands  were  somewhat  movable;  the  skin  over 
them  was  tense,  shiny,  but  not  fixed;  the  nipples  were  not 
retracted.  Xo  separate  nodules  could  be  felt  in  the  glands.  No 
connection  between  the  mammae  and  the  large  lymph-glands  of 
the  axillae  could  be  made  out.  The  apex-beat  was  in  the  fifth 
space,  inside  the  nipple-line  and  somewhat  heaving.  Extension 
of  the  heart  to  the  right  of  the  sternimi  could  not  be  estab- 
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lislied  by  percussion.  There  was  no  thrill.  The  first  sound  in 
the  mitral  area  was  loud  and  short,  ending  in  a  distinct  mur- 
mur. At  irregular  intervals  an  extra-systole  was  thrown  in, 
and  later  a  distinct  gallop-rhythm  developed.  In  the  pulmonic 
area  there  was  a  rough,  grating,  systolic  murmur,  at  times 
distinctly  purring,  so  that  pulmonic  obstruction  was  suspected. 
(At  autopsy,  however,  the  valves  as  well  as  the  aorta  and 
pulmonic  artery  were  found  to  be  normal.) 

Percussion  note  over  the  right  lung  was  slightly  dull,  espe- 
cially over  the  anterior  aspect.  Breath  sounds  were  somewhat 
distinct,  more  so  over  the  right  lung.     There  were  no  rales. 

The  abdomen  was  full,  and  in  the  left  hypochondrium  a 
tumor  mass  was  readily  felt,  which  issued  from  beneath  the 
left  costal  arch  and  extended  beyond  the  umbilicus.  The 
tumor  was  somewhat  movable,  descended  with  respiration, 
was  slightly  tender,  of  hard  consistency,  notched  on  the  median 
surface.  Slight  percussion  over  the  tumor  brought  out  a  flat 
note.  The  lower  margin  of  the  liver  descended  to  about  2 
inches  below  the  costal  arch  in  the  mammary  line;  its  con- 
sistency was  not  much  increased;  its  surface  was  smooth.  No 
glandular  masses  could  be  palpated  in  the  abdomen.  The 
umbilicus  was  freely  movable  and  not  retracted. 

At  the  time  of  admission  to  the  clinic  a  skin  tumor  as  large 
as  a  small  walnut  was  noticed  in  the  posterior  axillary  line  of 
the  right  side.  This  tumor  disappeared  later.  The  deep 
reflexes  were  normal. 

The  blood-count  showed  110,000  white  cells.  82  per  cent, 
small  and  6  per  cent,  large  lymphocytes,  and  a  moderate 
secondary  anemia. 

Transient  skin-rashes  (areas  of  hyperemia)  were  observed 
at  diflerent  times. 

The  urine  contained  traces  of  albumin  and  a  few  casts; 
gravity   1.020. 

Course  of  Disease. — The  patient  was  under  observation  about 
three  weeks.  During  this  time  the  dyspnea  was  increasing  and 
caused  much  discomfort  to  the  patient.  Tracheotomy  was  con- 
sidered, but  the  general  condition  of  the  patient  seemed  to 
exclude  such  an  operation.  Venesection  gave  temporary  relief. 
Toward  the  end  there  was  marked  cardiac  insuflBciency  with 
gallop-rhythm,  very  irregular  pulse  and  pulmonary  edema. 

According  to  the  statement  of  the  patient  the  disease 
began  with  redness  and  itching  of  the  skin  of  the  nose, 
that  was  soon  followed  by  swelling  of  the  nose  and  lips. 
She  was  treated  for  months  for  eczema  by  various  physi- 
cians, and  it  seems  likely  that  at  this  time  the  general 
swelling  of  the  lymph-glands  was  not  apparent.     It  is 
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therefore  reasonable  to  assume  that  the  skin  lesion  was 
the  earliest  manifestation  of  the  disease. 

The  most  remarkable  feature  in  this  case  was  found 
in  the  condition  of  the  mammary  gland,  a  condition 
which  I  have  failed  to  find  described  in  the  literature, 
although  in  a  very  few  cases  lymphomata  have  been 
reported  in  the  lacrimal,  parotid  and  maxillary  glands 
in  association  with  lymphomata  outside  the  glands.^ 

An  autopsy  was  performed  by  Dr.  H.  Gideon  Wells, 
and  the  histologic  study  of  the  tissues  was  made  by  Dr. 
B.  F.  Davis,  and  an  abstract  of  their  report  follows : 

Necropsy. — There  were  found  the  usual  lymphatic  hyper- 
plasias of  chronic  lymphatic  leukemia,  lymphoid  infiltration  of 
the  viscera,  and  in  addition  lymphoid  infiltration  of  the  skin 
of  the  nose  and  lips.  The  mammary  glands  were  found 
replaced  by  a  mass  of  lymphoid  tissue  of  uniform  consistence, 
resembling  in  its  gross  appearances  sarcomatous  tissue,  the 
mass  of  new  tissue  when  dissected  away  from  the  skin  and 
adjacent  fat  tissue  from  one  breast  measuring  12  by  12  by  4 
cm.,  and  weighing  350  gm.  Microscopically  the  normal  tissue 
of  the  mammary  gland  was  found  to  have  disappeared  almost 
entirely,  the  remains  of  an  isolated  gland  tubule  or  duct  being 
found  only  rarely  in  the  mass  of  large  and  small  round  cells 
which  make  up  the  growth.  These  cells  infiltrate  the  connec- 
tive tissues  in  the  nipple  and  areolae  up  to,  but  not  into  the 
epithelium,  accounting  for  the  swollen  condition  of  the  areolae. 

PATHOLOGICAL     REl'OKT 

Anatomical  Diagnosis. — Hyperplasia  of  the  lymphatic  sys- 
tem, especially  invohang  the  spleen,  abdominal,  inguinal  and 
axillary  glands  ( lymphatic  leukemia ) .  Lymphoid  infiltration 
of  skin  of  nose  and  lips,  liver,  kidneys,  lungs  and  both  mam- 
mary glands.  Prolapse  of  left  kidney.  Obliterative  right 
fibrous  pleuritis.  Pulmonary  edema.  Hyperplasia  of  bone 
marrow.      Cyst   of   right   ovary. 

External  Appearance. — The  body  is  that  of  a  middle  aged 
woman,  fairly  well  nourished,  and  still  quite  warm.  The  skin 
is  pale.  That  of  the  nose,  upper  lip,  and  to  some  extent  of 
the  lower  lip,  is  much  swollen  by  a  firm,  symmetrical,  infiltra- 

1.  Pinkus :  TJeber  die  Hautveranderungen  bei  lymphatlscher 
Leukamie  und  Pseudo-Leukamie,  Arch.  f.  Devmat.  u.  Sypb.,  1899, 
1,  Nos.  1,  2. 

Nekam  :  Leukamie  der  Haut,  Monatschr.  f.   pract.  Dermat.,   1899, 

Ergiinzungsheft. 
Kaposi :  Pathologie  und  Therapie  der  Hautkrankheiten,  Vienna. 
Kreibieb  :  Ein  Fall  von  leukiimischen  Tumoren  der  Haut    Arch    f. 

Dermat.  u.  Syph.,  1899.  slvii.  18.5. 
Kiimmel  :  Mitt  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  1897.  ii,  111. 
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tive  process  without  ulceration  or  discoloration.  There  is  no 
evident  icterus.  The  abdomen  is  much  distended  with  gas. 
Post-mortem  lividity  and  abdominal  discoloration  are  quite 
marked.  There  are  recent  venesection  wounds  in  each  forearm. 
The  cervical  lymph  glands  are  slightly  enlarged.  The  mam- 
mary glands  are  uniformly  and  symmetrically  infiltrated  by  a 
hard  and  firm  tissue,  to  a  size  IVa  times  that  of  the  owner's 
fist.  They  consist  of  an  almost  uniform  grayish-pink  tissue, 
resembling  sarcoma,  which  leaves  the  skin  uninvaded  except 
in  the  areolae.  When  dissected  out  the  mass  in  one  breast 
measures  12x12x4  cm.,  weighs  350  giams,  is  well  defined  but 
not  encapsulated.  The  skin  about  the  enlarged  and  slightly 
raised  areolae  is  pigmented  deep  red,  and  infiltrated  with  the 
same  growth.  The  two  mamma?  show  the  same  condition  to 
an  equal  degree.  The  nipples  are  not  unduly  prominent.  The 
skin  over  the  gland  is  unchanged.  Xormal  mammary  glandu- 
lar tissue  is  not  found. 

Abdominal  Cavity. — The  stomach  and  intestines  are  much 
distended  with  gas.  The  spleen  is  enlarged  so  that  it  reaches 
to  the  umbilicus.  The  liver  is  somewhat  enlarged,  the  lower 
margin  reaching  three  fingers'  breadth  below  the  costal  arch. 
The  position  of  the  upper  surface  is  normal.  The  diaphragm 
is  in  the  normal  position.  The  peritoneum  is  smooth  and  shiny. 
Xo  adhesions  are  present.  The  inguinal  and  femoral  rings  are 
closed. 

Pleural  Cavities  and  Lungs. — The  left  cavity  is  free  from 
adhesions.  The  lung  shows  considerable  hypostatic  congestion 
and  the  cut  surface  exudes  much  frothy  fluid.  The  lung 
crepitates  well  throughout.  The  right  pleural  cavity  is  com- 
pletely obliterated  by  firm  fibrous  adhesions.  The  right  lung 
is  similar  to  the  left.  There  is  slight  posterior  congestion  and 
considerable  edema.  Xo  evidence  of  consolidation.  There  is 
slight   subcutaneous  edema  over  the  chest. 

Pericardial  Cavity. — The  pericardial  cavity  contains  slightly 
more  than  the  normal  amount  of  fiuid.     The  surface  is  normal. 

Liver. — The  liver  is  enlarged,  soft  and  of  a  pinkish-gray 
color.  On  the  anterior  surface  there  is  a  spot,  quite  pale,  one 
centimeter  in  diameter,  which  is  apparently  localized  cellular 
infiltration.  There  are  other  numerous,  but  smaller  pale  spots 
all  through  the  liver.  The  postmortem  invasion  by  the  gas 
bacillus  is  extensive  as  is  shown  by  gas  bubbles  in  the  vessels. 
The  liver  tissue  is  friable,  grayish-pink  and  shows  no  gross 
fatty   changes,   nor  hyperemia. 

Spleen. — The  spleen  is  greatly  enlarged,  measures  15x27  cm., 
and  weighs  1,335  grams.  The  consistence  is  quite  soft  and  the 
surface  is  of  a  pinkish-gray  color.  The  cut  surface  shows  a 
great  number  of  prominent  Malpighian  bodies,  averaging  about 
2-3  mm.  in  diameter. 
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Pancreas  shows  no  gross  changes. 

Gastro-Intestinal  Tract. — The  stomach  shows  no  palpable 
thickening,  or  abnormalities.  Peyer's  patches  at  lower  end  of 
ileum  are  not  enlarged.  No  palpable  abnormalities  in  the 
intestinal  tract.  The  glands  along  the  lesser  curvature  of  the 
stomach  are  distinctly,  but  not  greatly  enlarged. 

Adrenals  not  enlarged.  The  cut  surface  shows  no  gross 
changes. 

Kidneys. — The  left  kidney  is  prolapsed  so  that  the  lower 
pole  is  opposite  the  lower  border  of  the  fourth  lumbar  vertebra. 
The  kidney  is  easily  replaced.  The  adrenal  accompanies  it  but 
part  way  in  its  descent,  remaining  attached,  however,  with 
about  two  fingers'  breadth  between.  The  kidney  tissue  is  soft 
and  swollen.  The  cortex  is  pale,  and  slightly  mottled.  The 
cortical  markings  are  fairly  well  preserved.  The  right  kidney 
resembles  the  left  in  every  detail  except  the  displacement. 
There  is  so  much  postmortem  change  that  the  examination  is 
very  unsatisfactory. 

Pelvic  Viscera. — The  uterus  is  reti'overted,  considerably 
enlarged  but  free  from  adhesions.  It  feels  distinctly  nodular 
but  not  hard.  The  mucosa  and  musculature  appear  normal. 
The  cervix  is  rounded,  hard  and  fibrous  and  free  from  lacera- 
tions. The  right  ovary  shows  a  cyst  about  3  cm.  in  diameter, 
with  a  few  fibrous  adhesions  between  the  cyst  and  the  tube, 
but  none  about  the  ovary.  The  left  ovarj-  is  much  atrophied 
and  shows  a  few  adhesions. 

Lymph  Glands. — The  axillary  glands  are  much  enlarged, 
averaging  about  2-3  cm.  in  diameter,  and  are  practically 
continuous  with  the  breast  tumor,  although  not  adherent.  The 
glands  are  separate  and  discrete,  with  no  fusion.  The  tissue 
is  uniformly  pinkish-gray,  and  of  fleshy  consistence.  The 
external  and  cut  surfaces  are  nodular  with  lighter  areas.  On 
section  a  little  milky  fluid  exudes.  They  retain  their  shape 
and  the  hilum  is  distinctly  visible;  the  capsule  is  not  thick- 
ened, nor  altered.  The  epitrochlear  glands  are  palpable.  The 
inguinal  glands  are  symmetrically  much  enlarged.  The  mesen- 
teric glands  are  enlarged  to  about  10-1.5  mm.  in  diameter. 
Retroperitoneal  glands  and  especially  the  iliac  glands  on  the 
right  side  are  much  enlarged,  the  largest  being  about  4  cm. 
long.  The  same  condition  prevails  in  the  peripancreatic  and 
femoral  glands.  The  anterior  mediastinal  glands  are  but 
slightly  enlarged.  The  posterior  mediastinal  and  peribronchial 
glands  not  distinctly  enlarged. 

Bones. — The  shaft  of  the  femur  is  filled  with  a  firm  red 
marrow. 

Thoracic  Duct. — Unchanged. 
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HISTOLOGICAL  EEPORT 

Left  Kidney. — Extensive  postmortem  change,  especially  in 
the  tubules  of  the  cortex.  At  scattered  points  in  the  capsule 
are  accumulations  of  cells  with  single,  round,  deeply  and  uni- 
formly staining  nuclei.  The  cells  resemble  large  lymphocytes 
and  lie  within  capillaries  and  larger  blood-vessels;  in  but  few 
instances  do  they  appear  to  be  extra-vascular.  At  correspond- 
ing points,  roughly  speaking,  in  the  sub-capsular  cortical  tissue 
are  found  similar  small  foci,  perhaps  equal  in  breadth  to  the 
sum  of  the  diameters  of  two  or  three  glomeruli.  These  accumu- 
lations are  not  dense  as  a  rule  nor  very  sharply  demarcated. 
At  one  point  a  capillary  vessel  appears  to  be  packed  solid  with 
the  large  round  cells  for  a  distance  equal  to  the  diameter  of 
a  Xo.  7  field.  At  one  end  of  this  cell  mass  the  vessel  is  much 
smaller  in  cross  section  than  is  the  mass  itself,  while  at  the 
other  end  the  vessel  is  full}'  as  wide  as  the  cell  mass  and  is 
filled  with  erythrocytes  and  large  mononuclear  leukocytes. 
Adjacent  to  this  is  one  of  the  cell-infiltrated  areas  mentioned 
above.  In  this  case  the  infiltration  appears  to  be  more  inter- 
stitial than  intravascular.  Large  blood  vessels  appear  moder- 
ately sclerosed.  It  is  difficult  to  diagnose  the  condition  of  the 
parenchyma,  the  postmortem  changes  are  so  profound.  It 
seems,  however,  that  in  some  cases  there  is  a  slight  thickening 
of  Bowman's  capsule.  A  few  casts  are  present  in  the  tubules 
of  the  cortex. 

Lymph  Gland  from  Hilum  of  the  Liver. — Not  essentially 
changed  in  sti'ucture  though  hypertrophied.  Along  one  side 
the  capsule  is  infiltrated  with  lymphoid  cells  some  of  which 
have  penetrated  into  the  periglandular  fat  tissue.  One  mitotic 
figure  was  seen  in  one  of  the  lymph  sinuses — it  appeared  to  be 
in  a  cell  with  eosinophilic  cytoplasm.  There  are  many  eosin- 
ophils, usually  with  single  nuclei. 

Bone  Marrow. — The  larger  blood  vessels  are  somewhat 
sclerotic.  All  contain  red  blood  corpuscles  and  most  contain 
abnormally  large  numbers  of  lymphocytes.  There  is  a  con- 
siderable number  of  large,  round  empty  spaces  lined  by  a 
definite  membrane  which  seems  to  be  in  direct  continuity  with 
pink  stained  fibrils  which  form  an  ill-defined  network  in  the 
surrounding  tissue.  In  some  parts  of  the  section  these  spaces 
are  isolated;  in  other  parts  they  occur  in  pairs  and  groups 
of  three  or  four,  while  in  still  other  parts  they  become  part  of 
the  fibrous  tissue  meshwork.  The  great  mass  of  the  material 
is  made  of  large  mononuclear  leukocytes.  A  few  myelogenous 
giant  cells,  eosinophils,  plasma  cells  (rare)  and  particles  of 
bone  occur.  Red  blood  cells  occur  everywhere  but  not  in  very 
large  numbers  outside  of  the  larger  blood  vessels.  Sometimes 
endothelial-like  cells  are  found  with  a  round  nucleus  about 
twice  the  diameter  of  the  lymphocytes,  with  abundant,  pink- 
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staining,  finely  granular  cytoplasm.  These  nuclei  take  a 
moderately  deep  but  not  uniform  stain— a  few  irregularly 
placed  chromatin  granules  appear.  Sometimes  the  cytoplasm 
appears  to  be  vacuolated.  Mitotic  figures  are  not  common, 
but  occasionally  are  found. 

Adrenal. — The  blood  vessels  contain  a  very  unusual  propor- 
tion of  lymphocytes.  The  capsule  is  normal  as  is  also  the 
cortex.  In  the  medulla  which  is  normal  for  the  most  part,  is 
one  area  not  sharply  outlined  and  about  half  the  total  width 
of  the  medulla  in  cross  section,  which  seems  to  have  been 
largely  replaced  by  dilated  blood  sinuses  in  which  are  masses 
of  leukocytes— mostly  large  lymphocytes.  Between  the  dilated 
sinuses  are  more  clumps  and  strings  of  large  lymphocytes. 
The  medullary  cells  are  widely  separated,  isolated  islets.  Some 
of  the  capillaries  in  the  cortical  zone  contain  many  mono- 
nuclear leukocytes,  most  contain  more  than  the  normal.  There 
is  some  atrophy  of  the  periglandular  fat  tissue. 

Pancreas. — Most  of  the  blood  vessels  including  capillaries, 
are  distended  with  deeply  staining  round  cells.  Islands  of 
Langerhans  seem  few  in  number  and  poorly  defined.  In  some 
parts  a  tubular  arrangement  of  parenchyma  cells  persists;  in 
most  parts  this  arrangement  has  been  lost,  the  cells  lying 
singly  or  in  groups  of  two  or  three  or  half  a  dozen. 

Skin  About  Nipple. — The  epidermis  and  dermis  are  normal 
except  for  an  occasional  intravascular  mass  of  round  cells 
extending  into  the  corium  to  the  base  of  the  epidermal  layers. 
The  subcutaneous  tissues  consist  of  irregular  buds  and  patches 
of  fibrous  tissue  interspersed  by  blood  vessels  and  innumerable 
masses  of  round  cells  ( large  lymphocytes ) .  Most  of  these 
masses  seem  to  be  extra-vascular.  Such  blood  vessels  as  can  be 
distinguished  contain  excessive  numbers  of  what  appear  to  be 
large,  and  a  few  small  lymphocytes. 

Mammary  Gland. — Consists  of  a  mass  of  lymphoid  tissue 
divided  into  irregular  lobules  by  discontinuous,  somewhat 
difl'use,  poorly  differentiated  connective  tissue  bands,  in  which 
appear  a  few  large  cells  with  peripherally  arranged  nuclei. 
One  or  two  small  patches  of  similarly  infiltrated  fatty  areolar 
tissue  occur.  There  is  no  necrosis.  A  strip  of  fibrous  and 
fatty  tissue  occurs  along  one  border  of  this  section.  In  it  are 
half  a  dozen  circular  and  oval  shaped,  sharply  outlined  patches 
of  large  and  small  round  cells.  They  are  adjacent  to  blood 
vessels  and  under  high  power  (No.  7  obj.)  appear  to  consist 
of  a  grouping  of  three  or  four  smaller  patches.  Sometimes  the 
fibrous  tissue  boundaries  of  these  patches  appears  to  be  lined 
by  a  layer  of  cells  resembling  closely  the  lymphocytes.  All  the 
blood  vessels  contain  abnormal  numbers  of  large  lymphocytes. 
Nothing  can  be  found  resembling  the  original  mammary  gland 
tissue  except  occasional  isolated  remnants  of  duets  and  tubules. 
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Appendix. — The  blood  vessels  are  slightly  sclerosed ;  contain 
an  abnormally  large  proportion  of  mononuclear  leukocytes. 
The  lymphoid  tissue  is  somewhat  hyperplastic.  The  submu- 
cous connective  tissue  is  sclerotic. 

Lung. — Pleura  is  normal;  alveolar  walls  normal;  atelectasis 
in  one  portion;  the  alveoli  contain  moderate  amounts  of  pink 
stained  granular  material.  All  the  larger  blood  vessels  con- 
tain excessively  large  proportions  of  lymphocytes,  in  some 
cases  giving  the  appearance  of  lymphocyte  casts;  these  cells 
are   mostly    large   lymphocytes. 

Axillary  Lymph  Gland  (Right  side). — No  definite  lymph 
follicles;  uniform  fields  of  large  and  small  lymphocytes  in  a 
delicate  connective  tissue  reticulum.  Lymph  sinuses  of  the 
capsule  are  filled  with  lymphocytes.  All  the  blood  vessels  con- 
tain abnormally  large  proportions  of  lymphocytes — mostly 
large.  Many  blood  capillaries  are  present  in  the  substance  of 
the  gland. 

Spleen. — There  are  no  well  defined  follicles.  The  blood  ves- 
sels contain  abnormally  large  numbers  of  lymphocytes. 

Liver. — Glisson's  capsule  is  normal.  In  the  periportal 
tissues  there  is  apparently  an  increase  of  the  connective  tissue. 
The  corners  of  the  lobules  are  marked  by  dense  accumulations 
of  large  lymphocytes  forming  masses  from  1/10  to  Va  the  size 
of  the  liver  lobule.  These  areas  are  in  general  spherical  or 
oval  in  shape,  though  many  elongated  forms  extending  from 
one  corner  to  another  appear.  Ihe  demarcation  from  liver 
parenchyma  is,  as  a  rule,  rather  sharp,  though  there  is  no  evi- 
dent encapsulation,  and  disconnected  strings  and  branches  of 
round  cells  may  be  followed  into  the  liver  lobule  by  way  of 
the  blood  sinuses,  as  far  as,  and  frequently  into  the  central 
vein.  Within  these  masses  bile  ducts  can  usually  be  dis- 
tinguished as  well  as  a  variable  number  of  capillary  and  pre- 
capillary vessels  which  in  some  cases  are  widely  distended  and 
contain  red  blood  corpuscles  and  lymphocytes,  the  latter  in 
abnormally  large  proportions.  Frequently  the  hepatic  artery 
and  portal  vein  cannot  be  identified  as  such  in  these  areas. 
Under  the  high  power  it  appears  as  though  the  connective 
tissue  at  the  corners  of  the  lobules  had  been  infiltrated  with, 
and  the  connective  tissue  spaces  greatly  distended  by,  large 
and  small  lymphocytes.  As  compared  with  the  red  blood  cells 
the  nuclei  of  the  lymphocytes  are  about  P/q  to  2  times  as 
large.  Their  cytoplasm  takes  a  pink  stain,  varying  in  amount 
from  a  slight  crescent  to  a  well  marked  rim,  i/o  the  diameter 
of  the  nucleus  in  its  widest  part.  As  previously  mentioned, 
these  cells  occur  in  large  numbers  in  the  liver  sinuses  w'here 
they  far  outnumber  the  red  cells.  They  do  not  distend  the 
sinuses;  there  is  no  "packing  in."  The  position  of  the  bile 
ducts  with  regard  to  the  lymphoid  masses  is  irregular.     Some- 
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times  they  occur  near  the  periphery  of  the  mass  (which  seems 
the  most  usual  position),  sometimes  they  run  directly  through 
the  middle.  The  portal  vein  occasionally  lies  at  the  side 
entirely  clear  of  the  infiltration;  usually,  as  above  stated,  it 
cannot  be  identified.  In  some  sections  the  lymphoid  accumu- 
lations are  much  larger,  some  reaching  the  size  of  one  or  two 
liver  lobules  combined.  They  appear  to  be  formed  by  an  exten- 
sion along  and  expansion  of  the  perilobular  spaces  rather  than 
by  infiltrating  the  lobules.  The  portal  vein  and  bile  ducts  are 
usually  situated  at  the  sides  or  ends  of  these  large  masses, 
though  frequently  isolated  well-formed  ducts  occur  in  the  midst 
of  the  lymphoid  accumvilation.  The  parenchyma  at  the  per- 
iphery or  border  of  these  large  areas  is  undoubtedly  flattened 
or  atrophic;  this  change  aS'ects  only  three  or  four  layers  of 
cells.  The  nuclei  stain  well;  cell  columns  occasion- 
ally appear  somewhat  distorted,  but  usually  are  regular.  The 
cell  cytoplasm  is  pink  stained,  granvilar  and  frequently  con- 
tains a  few  large  and  smail  vacuoles.  Yellow  pigment  in  the 
form  of  small  globules  or  granules  is  quite  abundant  in  the 
cytoplasm  of  the  cells  near  the  central  veins;  it  is  much  less 
marked  periphcralward.  The  cells  immediately  adjacent  to  the 
lymphoid  infiltration  sometimes  appear  slightly  flattened,  but 
this  is  not  the  usual  finding.  There  appears  to  be  slight  cen- 
tral passive  congestion  in  some  of  the  lobules. 

December  12,  1910. 


A   STUDY    OF   THE   ANTERIOE   HOEN"    CELLS 

OF   AN    AMELUS   AND    TIIEIE    EELATION 

TO   THE   DEVELOPMENT    OF   THE 

EXTEEMITIES 

ARTHUR  H.  CURTIS  and  HENRY  F.  HELMHOLZ 

The  opinions  of  various  workers  in  regard  to  the 
number  and  location  of  the  anterior  horn  cell  groups  of 
the  spinal  cord  coincide  in  most  particulars.  Bruce,  in 
his  excellent  monograph,  describes  the  cells  in  the  vari- 
ous spinal  segments  and  illustrates  his  findings  with 
micro-photographic  plates  which  are  almost  universally 
accepted  as  a  standard  for  study  of  the  histology  of  the 
cord.  The  findings  of  other  authors,  among  whom  are 
Jacobsohn,  Waldeyer,  Ziehen,  and  others  of  note,  do 
not  differ  materially  from  the  classification  which  Bruce 
makes.      There   are   certain   well-defined   anterior  horn 
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cell  groups,  the  names  of  which  are  self-explanatory, 
namel}',  antero-niesial,  postero-mesial,  antero-lateral  and 
postero-lateral.  In  arldition  there  are  some  lesser 
groups,  composed  of  small  cells. 

Although  there  is  comparative  agreement  regarding 
the  numher  and  arrangement  of  the  groups,  and  the 
anterior  horn  cells  as  a  whole  are  known  to  be  associated 
with  the  innervation  of  the  skeletal  muscles,  the  local- 
ization of  function  of  the  various  groups  has  remained 
an  unsettled  problem.  Especialh'  since  the  establish- 
ment of  a  unanimity  of  opinion  concerning  the  position 
of  the  cell  groups  the  problem  of  localization  of  func- 
tion has  been  a  live  issue.  Most  work  along  this  line 
has  been  concerned  with  the  examination  of  cords  from 
subjects  that  have  previously  suffered  the  loss  of  one  or 
more  extremities.  There  are  also  a  few,  notably 
Lapinsky,  who  have  studied  cords  following  section  of 
motor  nerve  trunks.  The  results  from  such  studies  have 
not  been  entirely  satisfactory.  Both  Sano  and  Van 
Geheuchten,  who  are  interested  in  this  line  of  research, 
state  that  the  results  thus  obtained  are  too  varied  and 
too  lacking  in  precision  to  allow  satisfactory  conclusions 
regarding  localization.  From  all  of  this  work,  however, 
there  has  resulted  the  general  opinion  that  the  mesially- 
placed  cells  are  probably  the  nuclei  of  origin  for  the 
trunk  muscles  and  that  the  lateral  groups  supply  the 
extremities.  A  factor  of  some  influence  in  the  establish- 
ment of  this  opinion  is  the  fact  that  the  lateral  groups 
reach  by  far  their  highest  development  at  the  levels 
where  the  nerves  for  the  extremities  arise. 

We  have,  in  our  work,  made  a  special  study  of  the 
anterior  horn  cells  of  an  infant  which  presented  the 
anomaly  of  absence  of  every  vestige  of  the  upper  ex- 
tremities, with  the  hope  of  throwing  more  light  upon 
this,  unsettled  problem  of  function  localization  in  the 
cord. 

The  child  was  delivered  by  Dr.  H.  J.  Gahagan  of  Elgin,  111., 
who  very  kindly  supplied  the  following  notes  of  the  case: 
There  were  five  children  of  whom  one,  aged  7,  is  living.  One 
died  of  enteritis  at  six  months,  the  other  three  died  on  the 
first  day.  The  amelus  lived  only  a  half  hour.  There  is  no 
history  of  any  defect  in  the  other  children,  nor  is  there  indica- 
tion of  syphilis  in  either  of  the  parents.  Unsuccessful  attempts 
were  made  to  secure  the  parents'  blood  for  Wassermann  tests. 


120 

The  specimen  was  sent  to  Dr.  E.  R.  Le  Count,  who  promptly 
injected  it  intravenously  with  10  per  cent,  formalin  and  later 
turned  it  over  to  us  for  study.  The  body  wa^  that  of  a  full- 
term  colored  child,  54  cm.  in  length  and  3,200  grams  in  weight. 
There  was  a  total  absence  of  the  upper  extremities,  without 
trace  of  stump,  scar,  or  puckering  of  the  skin  to  denote  even 
rudimentary  limb  formation.  The  well  formed  head  was  cov- 
ered with  tightly  curled  black  hair.  The  abdomen  and  lower 
extremities  both  in  size  and  proportion  corresponded  with  the 
age  of  the  child. 

Dissection  of  the  neck  and  pectoral  girdle  showed  the 
scapulae  and  clavicles  to  be  normal  in  size  and  location.  The 
humerus,  however,  was  totally  absent  (without  a  landmark 
to  indicate  even  an  attempt  as  its  formation),  nor  was  there 
any  mass  of  tissue  to  be  seen  at  the  point  of  the  shoulder 
girdle  which  might  represent  the  non-developed  arm.  But,  at 
a  point  quite  distant  from  the  glenoid  fossa,  in  the  anterior 
axillary  line  along  the  lower  border  of  the  latissimus  dorsi, 
was  found  a  mass  of  muscle,  fat,  nerves,  and  vessels  which 
probably  was  the  rudimentary  extremity.  This  mass  con- 
tained the  terminal  filaments  of  the  brachial  plexus  and  the 
terminal  branches  of  the  subclavian  artery  and  vein.  The 
muscles  of  the  chest  wall  were  of  usual  size  and  shape.  The 
insertions  of  the  muscles  which  normally  are  attached  to  the 
humerus  were  anomalous.  Of  especial  interest  were  the  latis- 
simus dorsi  and  pectoralis  major,  which  were  joined  together 
by  a  common  tendinous  communication.  The  blood-vessels  of 
the  neck  and  shoulder  were  developed  in  proportion  to  the 
lessened  needs  of  the  region  supplied.  The  subclavian  artery 
was  of  smaller  calibre  than  the  carotid  and  after  supplying  the 
usual  muscular  branches  dwindled  into  an  insignificant  vessel 
which  terminated  as  previously  stated,  along  the  lower  border 
of  the  latissimus  dorsi. 

The  brachial  plexus  is  best  illustrated  by  diagram.  The 
usual  branches  were  distributed  to  the  muscles  of  the  pectoral 
region.  Beyond  this  there  were  no  branches  except  the  ter- 
minal nerve  of  the  main  trunk  of  the  plexus,  which  was  in 
relation  with  the  end  branch  of  the  subclavian  artery  and 
ended  in  a   corresponding  manner. 

General  examination  of  other  regions  of  the  body  revealed 
no  pathological  changes  or  other  congenital  anomalies  except 
that  the  right  kidney  was  P/g  times  the  size  of  the  left.  Micro- 
scopical examination  of  heart,  lungs,  liver,  kidneys,  spleen 
and  adrenals  was  negative.  In  view  of  the  fact  that  congenital 
syphilis  has  been  described  in  cases  of  amelus,  signs  of  its 
presence  were  looked  for.  Examination  of  both  tibia  and 
femur  showed  normal  Guerin's  line.     The  organs  were  devoid 
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of  chronic  inflammatory  changes.  The  liver  and  spleen  were 
examined  by  the  Levaditi  method  but  no  spirochetes  were 
found. 

The  spinal  cord  was  incased  in  membranes  devoid  of  any 
sign  of  inflammation  or  other  abnormality.  Upon  opening  the 
dura  an  absence  of  the  usual  enlargment  of  the  cervical  cord 
was  noted.  The  cord  was  removed  and  hardened  in  formalin, 
then  cut  into  segments  and  treated  in  the  usual  manner.  The 
various  segments  were  imbedded  in  paraffin,  cut  in  serial  sec- 
tions, and  stained  with  toluidin  blue.  The  spinal  cords  of 
three  still  born  children  were  similarly  hardened,  imbedded, 
cut,  and  stained,  and  from  these  the  most  perfect  was  selected 
for  control  study.  A  control,  aside  from  being  required  for 
routine  comparison,  was  doubly  desired  because  of  the  possi- 
bility that  the  cord  of  a  normal  new-born  might  reveal  charac- 
teristics not  common  to  normal  adult  cords,  which  latter 
aff'orded  material  for  most  of  the  investigations  of  the  histol- 
ogy of  the  anterior  horns.  Assurance  that  the  control  was 
normal  was  aff'orded  by  comparing  it  with  the  other  cords 
which  were  sectioned  but  not  considered  perfect  enough  to 
serve  as  satisfactory  controls. 

Sections  from  the  amelus  and  from  the  control  cord  down 
to  the  level  of  the  fourth  cervical  segment  correspond  in  all 
essentials.  In  the  fourth  segment  begins  a  difference  in  the 
shape  of  the  anterior  horns,  and  a  great  variation  in  the 
grouping  of  cells. 

In  the  fifth  segment,  and  extending  from  this  level  down 
to  and  including  the  first  dorsal  segment  the  amelus  reveals 
a  picture  which  is  in  sharp  contrast  with  the  normal.  Cross 
sections  of  the  amelus  cord  are  smaller  than  are  those  of 
the  control,  the  decrease  being  at  the  expense  of  the  gray 
matter.  The  anterior  cornu  shows  less  angles  and  fewer  pro- 
jections. The  transverse  diameter  of  the  anterior  horn  of  the 
amelus  is  also  remarkably  less  than  that  of  the  control.  Study 
of  the  cell  groups  reveals  interesting  differences.  The  cells  of 
the  antero-mesial  group  agree  throughout  in  location,  number 
and  size  with  those  of  the  control,  but  the  lateral  groups  on 
the  contrary  do  not  at  all  correspond.  In  the  fifth  segment 
the  antero-lateral  group  of  the  amelus  contains  seven  to  ten 
good-sized  compact  cells,  the  postero-lateral  group  six  to  nine 
cells,  whereas  the  antero-lateral  group  of  the  control,  extend- 
ing into  the  much  broader  lateral  projection  of  the  anterior 
horn,  contains  seventeen  to  twenty-two  cells,  and  the  postero- 
lateral group  consists  of  twenty-five  to  thirty-five  cells.  Corre- 
sponding findings,  the  details  of  which  will  not  interest  you  at 
this  time,  characterize  all  of  the  sections  from  each  segment  of 
the  cervical  enlargement  of  the  cord.  Thus  in  the  eighth  cervical 
segment  the  amelus  possesses  a  lateral  group,  probably  repre- 
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senting  both  antero-  and  postero-lateral  groups,  composed  of 
half  a  dozen  medium-sized  cells.  In  the  control  the  anterolateral 
group  consists  of  thirteen  to  sixteen  cells  of  good  size;  the 
postero-lateral  group,  separated  by  a  small  space  from  the 
antero-lateral,  possesses  eighteen  to  twenty  cells. 

Numerous  small  cells,  devoid  of  any  recognizable  definite 
arrangement  are  found  throughout  the  anterior  horn.  These 
are  somewhat  more  numerous  in  the  amelus  than  in  the  con- 
trol cord.  They  are  devoid  of  granules  and  could  not  be  clas- 
sified. 

The  intermedio-lateral  tract,  first  carefully  described  by 
Bruce,  is  located  at  the  outer  margin  of  the  gray  matter,  be- 
tween the  anterior  and  posterior  cornu.  These  small  cells  are 
present  in  the  eighth  cervical  and  first  dorsal  regions  of 
both  amelus  and  control. 

Below  the  cervical  enlargement  the  amelus  cord  once  more 
corresponds  in  all  respects  with  the  control. 

DISCUSSION 

In  brief  our  findings  are  as  follows :  Tlie  upper  ex- 
tremities are  congenitally  absent.  Corresponding  with, 
the  failure  of  growth  of  the  limbs  there  are  modifica- 
tions in  the  arrangement  and  development  of  the 
muscles,  vessels  and  nerves  in  the  region  of  the  pectoral 
girdle.  The  spinal  cord  is  devoid  of  the  normal  cervical 
enlargement,  the  decrease  in  size  being  at  the  expense 
of  the  gray  matter.  From  the  fifth  to  the  eighth 
cervical  segments  inclusive,  at  which  level  nerve  supply- 
ing the  brachial  plexus  should  arise,  the  failure  in 
development  of  the  lateral  portion  of  the  anterior  cornu 
is  extreme  (and  the  lessened  prominence  of  the  angles 
of  the  cornu  is  quite  as  notable).  The  antero-lateral 
and  postero-lateral  groups  of  cells  are  enormously  de- 
creased in  number,  in  striking  contrast  with  the  abund- 
ant number  of  cells  in  the  antero-lateral  and  postero- 
lateral groups  in  analogous  segments  of  the  control 
cord.  The  mesial  cell  groups  of  these  segments  cor- 
respond throughout  with  those  of  the  control.  The 
gross  and  microscopic  characteristics  of  the  segments 
above  and  below  the  nuclei  of  origin  for  nerves  entering 
into  the  brachial  plexus  correspond  very  closely  to 
analogous  segments  of  the  control  cord. 

From  these  findings  we  feel  warranted  in  asserting 
that  the  lateral  cell  groups  of  the  anterior  cornu  are 
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the  cells  of  origin  for  the  nerves  which  enter  into  the 
formation  of  the  brachial  plexus. 

Only  a  theoretical  explanation  of  the  non-develop- 
ment of  the  spinal  cord  and  npper  extremities  can  be 
made  at  this  time.  Evidence  of  the  action  of  amniotic 
adhesions  or  other  intrauterine  traumatism  is  entirel}' 
lacking.  By  subjecting  the  ova  of  frogs  to  the  action 
of  a;-rays  Professor  Bardeen  of  the  University  of  Wis- 
consin has  obtained  animals  with  non-developed  and 
partially  developed  limbs.  Stockard  has  succeeded, 
through  the  action  of  magnesium,  alcohol,  and  other 
anesthetics,  in  arresting  the  development  of  the  visual 
apparatus  of  fish  embryos  and  has  thus  produced  defects 
in  the  optic  vesicles  and  also  true  cyclopean  monsters. 
It  is  evident  that  toxic  influences  have  the  power  of 
producing  monsters  through  the  inhibition  of  growth. 
Tissues  which  are  in  the  stage  of  active  proliferation 
are  most  susceptible  to  these  inhibitory  influences.  A 
logical,  although  theoretical,  deduction  is  that  some 
toxic  substance,  possibly  bacterial,  acted  upon  our  fetus 
at  the  time  of  beginning  development  of  the  limb  buds, 
with  resultant  arrest  of  their  growth. 

With  this  premise  we  can  explain  the  cord  findings. 
Shorey  recently  removed  limb  buds  and  myotomes  with 
the  object  of  observing  the  influence  this  exerted  upon 
the  developing  nervous  system.  He  finds  that  complete 
destruction  of  the  muscles  of  a  given  somite  greatly 
reduces  the  number  of  motor  cells  and  fibres  at  that 
level  of  the  cord  and  that  those  remaining  innervate  the 
muscles  of  the  somite  above  or  below  it.  The  defects  in 
the  nervous  system  are  due  not  to  degeneration,  but  to 
the  failure  of  the  neuroblasts  to  develop.  A  similar 
failure  of  the  stimulating  action  of  the  limb  buds  may 
be  responsible  for  the  cord  aplasia  in  .our  case. 

Many  thanks  are  due  Dr.  C.  Judson  Herrick,  who 
suggested  this  work  and  has  guided  us  in  our  efforts. 

December   12,   1910. 
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THE     EFFECT     ON     BLOOD     PKESSUEE     OF 

EXTEACTS    MADE    FROM    THE    VARIOUS 

AIS^ATOMICAL  COMPONENTS   OF   THE 

HYPOPHYSIS 

JOSEPH  L.  MILLER  axd  DEAN  D.   LEWIS 

Oliver  and  Schafer  were  the  first  to  demonstrate  the 
presence  of  a  pressor  substance  in  the  hypophysis. 
Howell  determined  that  this  substance  was  present  only 
in  the  posterior  lobe.  Cushing  states  that  it  is  confined 
to  the  pars  nervosa  of  the  posterior  lobe,  as  he  was 
unable  to  obtain  any  rise  in  pressure,  either  from  the 
pars  intermedia  or  from  the  contents  of  cysts  arising 
in  it,  or  the  colloid  material  present  in  the  cleft  and 
secreted  by  the  pars  intermedia.  Herring  advances  the 
theory  that  a  secretion  from  the  pars  intermedia  passes 
into  the  pars  nervosa,  in  the  form  of  hyaline  bodies 
and  through  the  stalk  to  the  third  ventricle.  This 
theory  has  been  modified  by  Cushing,  to  the  extent  that 
he  considers  the  pars  nervosa  has  an  activating  influence 
upon  the  inert  secretion  of  the  pars  intermedia. 

In  the  experiments  to  be  reported  the  fresh  ox 
hypophysis  was  used,  extracted  with  normal  salt.  Dogs 
weighing  from  6  to  10  kilos,  thoroughly  etherized,  were 
injected,  the  amount  of  fluid  in  which  the  substance 
was  dissolved  never  being  sufiicient  to  effect  blood 
pressure. 

Nine  animals  received  injections  of  the  fresh  anterior 
lobe.  In  every  instance  there  was  a  decided  fall  in 
blood-pressure,  followed  by  a  secondary  rise  which  in 
30  per  cent,  of  the  animals  exceeded  the  previous  level 
by  a  mean  rise  of  33  mm.  As  shown  by  Schafer  and 
Hamburger  the  depressor  substance  present  in  the 
anterior  lobe  can  be  extracted  with  alcohol.  When  the 
anterior  lobe  was  treated  in  this  way  by  first  extracting 
the  depressor  substance,  it  uniformly  caused  a  rise  in 
blood-pressure  without  a  secondary  fall.  It  was  then 
determined  that  this  pressor  substance  is  confined 
chiefly  or  entirely  to  the  epithelial  layer  adjacent  to 
the  cleft  which  structurally  resembles  the  pars  inter- 
media. 

Eleven  dogs  received  injections  of  the  entire  posterior 
lobe.     With  few  exceptions,  immediately  following  the 
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injection,  there  was  a  marked  fall  in  pressure  followed 
by  a  secondary  rise  which  in  55  per  cent,  of  the  cases 
exceeded  the  previous  level.  When  the  depressor  sub- 
stance was  removed,  the  primary  fall  in  pressure  did 
not  appear,  but  in  every  instance  a  pure  pressor  effect. 

An  attempt  was  then  made  to  determine  what  part 
of  the  posterior  lobe  contained  the  pressor  substance. 
Extract  of  pars  intermedia  with  depressor  substance 
removed,  showed  a  very  decided  pressor  effect,  as  did  a 
cyst  of  the  pars  intermedia,  and  the  colloid  masses, 
occasionally  found  in  the  cleft,  and  evidently  a  secretion 
of  the  pars  intermedia.  Extracts  of  the  pars  nervosa 
also  gave  a  rise  in  pressure,  followed  by  a  secondary  fall, 
and  the  substance  causing  this  fall  could  not  be  removed 
by  extraction  with  alcohol.  It  is  scarcely  probable  that 
two  tissues  so  entirely  different  in  structure  as  the  two 
portions  of  the  posterior  lobe,  should  secrete  a  pressor 
substance.  It  appears  more  probable  that  the  secretion 
from  the  pars  intermedia  permeates  the  pars  nervosa, 
perhaps  in  the  manner  described  by  Herring ;  however, 
we  were  unable  to  demonstrate  a  pressor  substance  in 
the  stalk,  even  after  removal  of  the  depressor  substance 
by  extraction  with  alcohol. 

It  would  appear  that  the  substance  in  the  pars  nervosa 
which  causes  the  fall  in  pressure  after  the  primary  rise 
is  different  from  the  depressor  substance  present  in  the 
remainder  of  the  gland  inasmuch  as  it  is  not  soluble  in 
alcohol.  It  is  possible  the  depressor  substance  found  in 
the  arterior  lobe  and  pars  intermedia  is  similar  to  that 
present  in  all  nervous  tissues,  as  Halliburton  has  shown 
that  the  depressor  substance  in  the  central  nervous  sys- 
tem is  soluble  in  alcohol. 

Very  marked  slowing  of  the  pulse  is  noted,  especially 
after  injections  of  the  posterior  lobe.  It  has  generally 
been  considered  that  this  slowing  is  due  to  the  action 
of  the  pressor  substance.  It  was  found  that  the  pressor 
substance  from  the  anterior  lobe  did  not  possess  this 
quality,  so  it  would  appear  that  the  bradycardia  is 
excited  by  some  substance  other  than  the  pressor. 

November  14,  1910. 
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MALIGNANT  TUMOES   OF   THE  ADRENAL 

BENJAMIN   F.  DAVIS 

(From  the  Pathological  Laboratory  of  the  University  of  Chicago) 

Malignant  tumors,  primary  in  the  adrenal  gland,  are 
of  interest  because  of  their  comparative  rarity,  because 
of  certain  features  of  their  clinical  symptoms,  and  be- 
cause of  the  possible  relation  of  such  tumors  to  malig- 
nant hypernephromas  of  the  kidney. 

Williams,^  out  of  a  series  of  8,378  consecutive  cases 
of  malignant  tumor  in  some  part  of  the  body  found 
only  one  primary  in  the  adrenals;  Matter-  found  one 
case  in  a  series  of  3,100  autopsies ;  Hodge,^  11  in  6,200 
autopsies ;  Gwilt,*  none  in  13,971  autopsies,  while 
Briichanow^  at  Prag,  found  in  the  autopsv  records  of 
the  Pathological  Institute  for  the  years  1884  to  1899 
inclusive,  but  33  primary  adrenal  tumors,  only  8  of 
which  were  malignant. 

The  symptoms  produced  by  such  tumors  which  are  of 
special  interest,  are  those  which  seem  to  give  some  in- 
dication of  the  function  of  the  gland  itself,  and  are 
associated  principally  with  the  occurrence  of  the  tumors 
in  children.  They  are  gigantism  and  a  precocious  devel- 
opment of  the  sexual  characteristics.  Unequivocal  in- 
dications of  an  increased  secretion  of  adrenalin  have  not 
been  observed. 

Regarding  the  relation  of  primary  malignant  tumors 
of  the  adrenal  to  hypernephromas,  the  most  divergent 
opinions  are  expressed.  Most  authors  consider  them  to 
be  practically  identical."  A  few,  particularly  Stoerk'^ 
and  Max  Zebbe,^  maintain  that  hypernephromas  and 
adrenal  tumors  are  fundamentally  different  and  that 
hypernephromas  of  the  kidney,  or  of  other  organs,  bear 
no  relationship  to  adrenal  tissue,  discrediting  entirely 
the  Grawitz  theory  of  their  origin.  Adami,^  upon  an 
embryological  basis,  considers  that  typical  hypernephro- 
mas may  arise  from  either  renal  or  adrenal  tissue.     A 

1.  Williams  :   Lancet.   1897.   i,   1261. 

2.  Matter  :    See  Lasagna,  Virchows  Archiv,  1910,  cei,  282. 

3.  Hodge  :  See  Lasagna,  Virchows  Archiv.  1910,  cci,  282. 

4.  Gwiit :   See  Lasagna,  Virchows  Archiv,   1910,  cci,   282. 

5.  Briichanow  :  Zeit.  f.  Heilkunde,  1899.  xx,  39. 

6.  Garceau  :  Tumors  of  the  Kidney,  1909,  p.  278. 

7.  Stoerk  :  Ziegler's  Beitriige,  xliii,  1908,  p.  393. 

8.  Zehbe  :  Virchows  Arch.,  1910,  cci,  150. 

9.  Adami  :  General  Pathology,  1908,  pp.  745  and  650. 
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study  of  the  histogenesis  of  kidney  and  adrenal,  would 
seem,  however,  to  warrant  a  slightly  different  view. 
The  medulla  of  the  adrenal  is  derived  from  the  S3Tn- 
pathetic  system;  the  cortex,  as  a  proliferation  of  the 
coelomic  epithelium  in  the  form  of  solid  cords  of  cells 
into  the  underlying  mesenchyme.  The  kidney  arises 
partially  from  the  Wolffian  duct,  partially  from  the 
mesenchyme  beneath  the  coelomic  epithelium.  This 
being  the  case  it  is  to  be  seen  that  the  adrenal  cortex 
and  the  kidney,  though  both  of  mesodermal  origin,  and 
hence  secondarily  hylic,  arise  from  different  types  of 
cells.  It  may  be  objected  that  no  specific  distinction 
can  justly  be  drawn  between  the  mesothelium  and  the 
mesenchyme,  since  the  mesothelium  is  merely  such  part 
of  the  mesenchyme  as  bounds  the  body  cavities.  It 
would  seem,  however,  that  the  very  fact  that  the  one 
gives  rise  to  the  lining  of  the  peritoneal  cavity  and  the 
adrenal  cortex,  for  instance,  while  from  the  other  such 
structures  as  the  kidneys  and  the  connective  tissue  of 
the  peritoneum  are  produced,  in  itself  is  suflScient  evi- 
dence of  a  difference  and  a  distinction.  It  is  here  that 
Adami's  generalization  fails  to  satisfy  all  the  conditions, 
for,  while  tumors  of  adrenal  origin,  depending  upon 
their  degree  of  malignancy,  would  present  all  varieties 
of  structure  from  the  normal  down  through  alveolar 
carcinomas  or  sarcomas  to  typical  endotheliomas  or 
even  round  celled  sarcoma,  tumors  of  renal  origin  would 
graduate  from  the  simple  tubular,  cystic,  or  possibly 
papillary  type,  through  the  various  grades  of  adeno- 
sarcoma  with  variously  distorted  tubular  structure  to 
the  pure  sarcoma.  This  agrees  well  with  the  contention 
of  Stoerk  and  Zebbe  that  tumors  of  adrenal  origin  are 
solid  in  contrast  to  those  of  renal  origin  and,  with  the 
knowledge  that  renal  epithelial  cells  are  prone  to 
exhibit  hypernephroid  characteristics,  would  seem  to 
furnish  further  evidence  of  the  independence  of  the 
adrenals  and  malignant  hypernephromas  of  the  kidneys, 
and  of  the  renal  origin  of  the  latter.  The  deductions 
from  chemical  studies  which  at  first  seemed  to  give 
evidence  of  a  definite  relationship  between  hyperne- 
phromas and  adrenal  tissue,  have  not  been  justified  by 
the  results  of  later  investigation.^*' 

10.   Steinke  :  Frankfurter  Zeit.   f.  Path..   1910,  v,   167. 


13: 

In  this  connection,  the  report  of  an  instance  of  a 
primary  malignant  tumor  of  the  adrenal  may  be  of 
interest. 

The  subject  was  a  Syrian,  male,  aged  25  years,  and  the 
body  was  examined  at  the  Cook  County  Hospital  by  Dr.  H. 
Gideon  Wells.    A  synopsis  of  the  autopsy  report  follows: 

Anatomical  Diagnosis. — Primary  malignant  neoplasm  of 
right  adrenal  with  massive  metastases  in  regional  lymph 
glands;  secondary  growths  in  left  cervical,  mediastinal,  mesen- 
teric, retro-peritoneal  and  iliac  lymph  glands;  metastases  in 
lungs,  pleura,  dura  mater,  skull,  liver,  right  kidney,  left 
adrenal,  eighth  right  rib,  pubic  bone  and  upper  portion  of  right 
femur  with  pathological  fracture  of  femur.  Injection  of 
lymphatics  of  surface  of  lung  with  tumor  cells.  Thrombosis 
of  right  external  iliac  and  femoral  veins  with  edema/  of  right 
lower  extremity.  Dilatation  of  urinary  bladder  and  ureters 
with  slight  hydronephrosis  and  concretions  in  pelvis  of  kid- 
neys; acute  parenchymatous  nephritis.  Hypostatic  edema  of 
lungs.  Passive  congestion  of  spleen  with  fibrosis,  perisplenitis. 
Multiple  tsenia  saginata.  Operative  incision  in  right  leg. 
Diffuse  arteriosclerosis.  Tumor  thrombosis  in  right  renal 
vein. 

In  the  gross  the  primary  tumor  presented  most  of  the  char- 
acteristics of  typical  hypernephromas.  Under  the  microscope 
however,  a  great  variety  of  structural  types,  alveolar  sarcoma- 
tous and  carcinomatous,  angio-sarcomatous  or  possibly  peri- 
theliomatous,  all  culminating  in  predominatingly  endothelio- 
matous  metastasis  were  found.  The  inconstancy  of  the  inter- 
cellular connective  tissue  network  in  the  alveolar  portions  of 
the  growth,"  together  with  the  coarse  connective  tissue 
trabeculae  with  hyaline  degeneration  enclosing  communicating 
clefts  found  in  other  portions,  gave  a  further  touch  of  the 
endothelioma.  On  a  morphological  basis  the  diagnosis  of 
endothelioma,  primary  in  the  right  adrenal,  seemed  to  be  war- 
ranted. It  could  not  be  determined  absolutely  whether  this 
tumor  arose  from  the  adrenal  cortex  or  from  the  endothelium 
of  the  blood  or  lymph  spaces  of  the  gland,  although  if  one 
were  to  confine  his  study  to  sections  from  the  primary  tumor 
he  would  be  strongly  inclined  to  adopt  the  former  view.  Accept- 
ing this  hypothesis,  we  would  call  this  tumor  a  mesothelioma 
of  the  adrenal,  recognizing  that  such  tumors,  when  of  adrenal 
origin,  present  characteristics  distinctly  different  from  meso- 
theliomas of  renal  origin,  excepting  when  the  reversion  to  the 
embryonic  "hylic"  type  as  defined  by  Adami,  i.e.,  pure  sarcoma, 
has  been  complete  in  both.     Chemical  and  physiological  tests 

11.   VToolley:    Johns  Hopkins  Hosp.  Bull.,  1903,  slv,  21. 
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of  portions  of  the  primary  tumor  and  metastases  for  adrenalin, 
applied  by  Mr.  Clyde  Brooks  of  the  Department  of  Experimen- 
tal Therapeutics  of  the  University  of  Chicago,  resulted  nega- 
tively. 

The  writer  is  indebted  to  Dr.  H.  Gideon  Wells  for 
the  privilege  of  reporting  this  autopsy. 
November  14,  1910. 


THE    INFLUENCE    OP    SODIUM    lODOXYBEN- 
ZOATE     ON     THE     PEODUCTION     OF 

ANTIBODIES    IN    DOGS 
LUDVIG  HEKTOEN 

(From    the    Memorial    Institute    for    Infectious    Diseases,    Chicago) 

0 

/ 

I 

/\ 

lodoxvbenzoic    acid — CgH^  0 was    prepared 

\ 

COOH 

first  by  Victor  Meyer  in  1894.  The  biological  properties 
of  its  sodium  salt  as  well  as  those  of  the  same  salt  of 

1=0 

iodosobenzoic  acid — CgH^  have  been  stud- 

\ 

COOH 

ied  by  Loevenhart  and  his  pupils.^  Both  iodosobenzoate 
and  iodoxybenzoate  depress  the  respiratory  center  and 
long  periods  of  apnea  may  be  produced  by  them,  in- 
dicating that  the  oxygen  connected  with  the  iodin  is 
physiologically  active.  The  substances  also  cause  a 
pronounced  fall  in  the  blood  pressure  probably  by  action 
on  the  vasomotor  center.  They  do  not  alter  the  heart 
rate    and    have    no    destructive    action    on    the    blood. 

1.  Leovenhart,  A.  S..  and  Grove,  W.  E.  :  Jour.  Pharm.  and  Exp. 
Therapeutics,  1909,  i,  289,  and  Wisconsin  Med.  Jour.,  1910,  viii, 
513;  also  Loevenhart  and  Arkin,  A.  :    Private  communication. 
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I 

/ 

lodbenzoic  acid — CgH^  ,  on  the  other  hand, 

\ 

COOH 

is  comparatively  quite  inert  physiologically. 

In  order  to  test  the  effect  of  iodoxybenzoate  on  the 
production  of  antibodies,  solutions  of  this  substance  were 
injected  intravenously  in  dogs  after  the  animals  had 
been  injected  intravenously  or  intraperitoneal ly  with 
suitable  quantities  of  goat  blood ;  the  amount  of  specific 
antibodies  and  specially  the  amount  of  lysin,  appearing 
in  the  blood  of  dogs  so  treated  was  now  compared  with 
that  in  the  blood  of  dogs  similarly  immunized,  but 
which  did  not  receive  any  iodoxybenzoate. 

The  effect  obtained  in  most  of  the  experiments  is 
illustrated  by  Chart  I,  which  shows  that  the  dogs  re- 
ceiving the  iodoxybenzoate  produced  more  antibodies 
than  dogs  that  do  not.  In  so  far  as  my  observations  go 
normal  dogs  which  receive  one  c.c.  of  a  10  per  cent, 
suspension  of  goat  blood  intravenously  do  not  produce 
any  higher  lysin  curves  than  the  one  indicated  by  the 
fine  broken  line  on  the  chart.  So  far  a  single  injection 
of  iodoxybenzoate  immediately  after  the  blood  is  in- 
jected appears  to  give  just  as  much  if  not  more  increase 
than  multiple  injections. 

The  result  suggests  that  the  production  of  antibodies 
is  connected  in  some  way  with  oxidative  processes.  It 
is  plain,  however,  that  before  the  effect  of  the  iodoxy- 
benzoate is  ascribed  to  the  oxygen  that  is  combined  with 
iodin,  it  is  necessary  first  of  all  to  find  out  whether  the 
same  effect  can  be  obtained  with  iodbenzoic  acid  which 
contains  no  active  oxygen  and  probably  is  produced 
from  iodoxybenzoate  in  the  body.  [Since  this  report 
was  made  to  the  society,  I  have  tested  the  effect  of 
iodbenzoate  of  sodium  on  the  course  of  antibody  forma- 
tion in  two  dogs  immunized  in  the  same  way  as  the 
other  dogs  studied  in  this  connection :  a  single  intraven- 
ous injection  of  10  c.c.  of  20/X  iodbenzoate  solution 
immediately  after  the  injection  of  the  goat  blood,  and 
daily  intravenous  injections  of  10  c.c.  20/N  iodbenzoate 
solution  for  six  days  after  the  introduction  of  the  goat 
blood,  did  not  increase  the  amount  of  specific  lysin  above 
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that  usually  reached  in  healthy  dogs  injected  with  the 
same  amount  of  goat  blood  (See  Chart  1 — Fine,  broken 
line).] 

It  would  be  of  great  interest  to  determine  whether 
iodoxvbenzoate  would  influence  in  any  way  the  produc- 
tion of  other  antibodies  and  especially  of  antitoxin  in 
horses  immunized  with  diphtheria  toxin. 

Finally  it  may  be  suggested  that  iodoxybenzoate 
might  be  of  therapeutic  value  in  certain  infections  by- 
virtue  of  the  power  to  increase  the  formation  of  anti- 
bodies. 

January  9,  1911. 


ON    INSTITUTIONAL   DYSENTERY* 

A    STUDY   OF    THE   DYSENTERY    OCCURRING   AT    THE    COOK 

COUNTY   INSTITUTIONS  AT  DUNNING,   ILL.,   IN   1910. 

GEORGE  F.   DICK 

(From  the  Memorial  Institute  for  Infectious  Diseases, 
Cliicago) 

Dysentery  has  been  endemic  in  the  Cook  County  In- 
stitutions at  Dunning  for  a  number  of  years.  The 
report  of  this  investigation,  which  was  suggested  by  Dr. 
Hektoen,  concerns  etiology,  diagnosis  and  therapy. 

I. — ETIOLOGY 

The  etiology  of  asylum  dysentery  has  been  investigated 
in  many  instances  in  this  and  in  other  countries.  In 
most  cases  the  dysentery  was  found  to  be  of  the  bacillary 
type.  The  cases  reported  by  Vedder  and  DuvaP  were 
mostly  due  to  Flexner  bacilli.  Fisher,-  in  an  epidemic 
at  Middletown  Hospital  for  the  Insane,  found  only 
bacilli  of  the  Flexner  type.  E.  T.  F.  Richards,^  in  an 
epidemic  at  the  Danvers  State  Hospital,  Mass.,  found 
only  a  few  cases  of  Flexner  bacillus  infection.  The 
Shiga  bacillus  predominated. 

*  Tills  work  was  made  possible  through  the  support  of  the  fel- 
lowship fund  of  the  Alumni  Association  of  Rush  Medical  College. 

1.  Vedder  and  Duval :  The  Etiology  of  Acute  Dysentery  in  the 
United  States,  Jour.  Exp.  Med.,  1902,  vi,  p.  181. 

2.  MacConkey  and  Hill :  Thompson  Yates  Laboratory  Reports, 
1901,  iv,  160. 

3.  Richards,  E.  T.  F. :  In  Report  of  an  Epidemic  of  Bacillary 
Dysentery  at  the  Danvers  Hospital,  Mass.,  In  1908,  Boston  Med. 
and   Surg.    Jour.,   Nov.   4,    1909,    p.    679. 
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A  bacteriological  examination  of  the  stools  in  the 
Dunning  cases  was  made  and  those  microorganisms, 
which  had  the  cultural  characteristics  of  dysentery 
bacilli,  were  tested  with  known  serums  agglutinating 
Shiga  and  Plexner  bacilli.  In  36  cases  examined  Shiga 
bacilli  were  found  in  22,  Flexner  bacilli  in  9,  and  7 
cases  were  negative. 

The  examination  of  the  stools  for  amebse  were  neg- 
ative. 

A  search  for  dysentery  bacilli  was  made  in  seven  cases 
of  recurring  dysentery  in  the  hope  of  finding  the  way 
in  which  the  infection  was  perpetuated.  In  one  case  a 
bacillus  corresponding  to  the  cultural  characteristics  of 
Shiga  bacilli  was  found,  but  it  did  not  agglutinate  with 
the  serum  of  a  goat  immunized  to  Shiga  bacilli. 

By  the  use  of  extreme  care  in  protecting  the  patients 
of  one  ward  from  flies,  Dr.  Pollock  was  able  to  demon- 
strate that  the  flies  were  the  most  important  means  of 
transmission  from  patient  to  patient.  The  time  of 
occurrence  of  the  greatest  number  of  dysentery  cases  is 
also  coincident  with  the  fly  season. 

II. — DIAGNOSIS 

With  the  hope  that  the  opsonic  index  might  prove 
valuable  as  a  means  of  diagnosis,  a  number  of  cases 
were  examined  as  to  opsonic  index  and  agglutination 
reaction.  The  opsonic  index  was  found  to  vary  in  all 
cases  using  autogenous  organisms  for  the  test  and  in 
all  excepting  one  case  using  stock  organisms. 

There  was  considerable  difference  in  the  opsonic 
index  to  the  stock  organism  and  the  autogenous  organ- 
ism in  each  case.  Such  a  difference  in  phagocytability 
of  dysentery  bacilli  was  found  very  easily  reproduced 
in  viiro  by  growing  stock  organisms  upon  increasing 
concentrations  of  immune  serum.  The  immunization 
in  this  way  of  bacteria  to  antiserum  may  explain  the 
way  in  which  organisms  can  live  in  the  bodies  of 
patients  with  high  development  of  antibodies  (bacillus 
carriers).  It  was  found  that  the  substance  upon  which 
the  non-phagocytability  of  the  immune  bacilli  depend, 
was  transmitted  to  the  culture  medium  in  fresh  cul- 
tures   (18  hr.),  and  that  this  substance  could  be  ab- 
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sorbed  by  readily  phagocytable  bacilli  which  were  then 
rendered  non-phagocy table. 

III. — THERAPY 

A.  Prophylactic.  In  a  series  of  62  cases  receiving 
preventive  inoculations  of  10  million  organisms  of 
mixed  Flexner  and  Shiga  bacillus  vaccine  and  one  week 
later  50  million  organisms,  no  cases  of  dysentery  devel- 
oped, while  in  control  cases  in  the  same  wards,  four 
cases  occurred.  Of  these  cases  three  were  Shiga  in- 
fections. One  was  a  Flexner  infection.  In  a  second 
series  of  35  cases  inoculated  with  15  million  bacilli, 
there  were  no  cases  of  dysentery  while  in  control  of 
the  remainder  of  the  ward  (also  35  cases)  there  were 
three  cases  of  dysentery. 

B.  Curative  inoculations.  Curative  inoculations  of 
killed  autogenous  bacilli  were  injected  subcutaneously 
in  14  cases.  Some  of  the  results  obtained  were  favor- 
able, a  few  questionable  as  to  value.  None  had  an 
injurious  effect.  Injection  of  stock  vaccine  was  with- 
out effect. 

CONCLUSIONS 

1.  Etiology.  The  dysentery  in  the  Cook  County  in- 
stitutions at  Dunning  is  of  the  bacillary  type.  The 
Shiga  bacilli  predominate. 

The  transmission  and  spread  of  infection  is  probably 
by  means  of  indirect  contact  and  fly  transmission. 

The  perpetuation  of  infection  may  be  by  means  of 
bacillus  carriers. 

2.  Diagnosis.  The  value  of  the  opsonic  index  as  a 
means  of  diagnosis  in  dysentery  deserves  further  in- 
vestigation. 

3.  The  preventive  inoculation  of  killed  dysentery 
bacilli  is  a  valuable  aid  to  prophylaxis.  The  curative 
treatment  by  means  of  vaccine  deserves  further  in- 
vestigation. 

January  9,  1911. 
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A  NEW  STAIN  FOR  BACTEEIAL  CAPSULES 

WITH  SPECIAL  REFERENCE  TO 

PNEUMOCOCCI  * 

E.  C.  ROSENOW,  M.D. 

CHICAGO 

After  much  experimentation  the  following  method  for 
staining  bacterial  capsules  has  been  devised.  It  has 
proved  of  such  value  in  a  study  of  autolysis  of  pneumo- 
cocci,  in  their  identification  in  culture  and  exudates  as 
well  as  in  staining  the  capsule  of  Streptococcus  mucosus 
'and,  with  a  slight  modification,  the  capsule  of  the  Bacil- 
lus mucosus  also,  that  a  brief  report  seems  desirable  at 
this  time. 

DIRECTIONS 

Make  a  thin  smear  on  a  perfectly  clean  slide  or  cover-glass. 
If  the  material,  such  as  sputum,  is  too  thick,  add  enough 
distilled  water  so  that  it  can  be  spread  evenly  by  means  of 
a  piece  of  fine  tissue  or  cigarette  paper.  In  case  of  cultures 
(blood-agar,  serum,  glucose  or  Loeffier's  blood-serum  being 
preferable),  remove  a  small  amount  of  the  growth  from  the 
surface  of  the  medium  and  at  once  mix  thoroughly  with  a 
loopful  of  serum  on  the  slide,  or,  better  still,  make  a  rather 
dense  suspension  in  a  few  drops  of  distilled  water  and  then 
mix  an  equal  quantity  of  this  suspension  with  serum,  and 
spread  by  means  of  tissue-paper.  As  the  smear  becomes  nearly 
dry  cover  for  ten  to  twenty  seconds  with  5  to  10  per  cent, 
aqueous  solution  of  tannic  acid;  wash  in  water  and  blot;  stain 
with  carbol  [saturated  alcoholic  solution  gentian  violet 
(Griibler)  1  pt.,  5  per  cent,  phenol  in  water,  4  pts.]  or  anilin 
gentian  violet,  half  a  minute  to  a  minute,  heat  over  flame  but 
do  not  boil ;  wash  in  water  again ;  Gram's  iodin  solution  for 
half  a  minute  to  a  minute;  decolorize  in  alcohol  (95  per  cent.) ; 
stain  for  from  two  to  ten  seconds,  depending  on  the  thickness 
of  smears,  with  saturated  alcoholic  (CO  per  cent.)  solution  of 
Griibler's  eosin;  wash  in  water  and  blot  finally,  clear  in  xylol 
and  mount  in  balsam,  or  examine  directly.  (If  the  organism, 
like  the  Bacillus  mucosus,  is  Gram-negative,  the  bacillus  may 
be  stained  with  Loeffler's  or  aqueous  methylene  blue.) 

The  pneumococci  are  stained  deeply  brownish  black,  sharply 
difi"erentiated  from  the  capsule,  which  is  stained  pink.  Beauti- 
ful results  are  also  obtained  with  the  Streptococcus  mucosus. 
In  the  thickest  part  of  the  smear  the  space  occupied  by  the 
capsule   may   be   perfectly   clear;    elsewhere   in   the    smear,   if 

*  From  the  Memorial  Institute  for  Infectious  Diseases.     For  a 
more  complete  report  see  Jour.  Infect.  Dis.,  1911,  viii. 
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properly  made,  where  the  conditions  are  suitable  for  absorption 
of  eosin,  the  capsule  is  stained  deeply  pink ;  not  rarely  a  clear 
retraction  zone  (often  mistaken  for  the  capsule  in  former 
methods)  may  be  seen  peripherally  to  a  distinctly  stained, 
often   large  capsule. 

In  case  of  sputum  in  which  the  cocci  are  embedded  in  a 
more  or  less  tenacious  mucus  the  capsules,  at  times,  are  not 
rendered  stainable  by  the  above  method.  In  that  case  it  is 
well  to  fix  and  stain  simultaneously  with  the  2  per  cent, 
aqueous  tannic  acid,  4  parts,  and  saturated  solution  of  gentian 
violet,  1  part.  This  modification  often  gives  beautiful  results. 
The  cocci,  however,  decolorize  easily  and  the  tannic  acid-gen- 
tian-violet may  be  followed  by  carbol-gentian-violet  and  then 
the  usual  procedure.  Ordinary  carbol-fuchsin,  diluted  5  to 
10  times  and  aqueous  eosin  (50  per  cent,  sat.)  may  also  be 
used  to  stain  the  capsule,  although  the  saturated  alcoholic 
(60  per  cent.)  eosin  has  given  the  best  results.  Decolorization 
after  the  modified  Gram  procedure  of  tannic  acid-fixed  smears 
is  more  rapid  than  in  the  case  of  heat-fixed  smears,  which 
should  be  borne  in  mind. 

By  the  use  of  this  method  it  has  been  determined  that 
the  capsiile  of  the  pneiimococcus  and  allied  organisms  is 
not  difficult  to  preserve  or  readil_y  soluble  in  water,  as  is 
generally  believed.  To  stain  the  capsule  is  a  problem  of 
rendering  it  stainable  rather  than  one  of  preservation. 
The  reactions  which  render  the  capsule  stainable  appear 
to  be  colloidal  reactions. 

November   14,   1910. 


THE    ACTION    OP    STRYCHNIN  ON 
PHAGOCYTOSIS 

AARON  ARKIN 

(From  the  Memorial   Institute  for  Infectious  Diseases,   Chicago) 

After  Metchnikoff  pointed  out  that  the  white  blood 
corpuscles  engulf  bacteria,  a  process  called  phagocytosis, 
Denys  and  Leclef  proved  that  there  is  present  in  the 
serum  a  substance  necessary  for  the  production  of 
phagocytosis.  This  sensitizing  substance  was  studied 
by  Wright  and  Douglas  and  named  opsonin.  These 
two  workers  perfected  a  method  for  the  study  of  the 
opsonins  in  health  and  disease. 

The  action  of  some  salts  on  phagocytosis  has  been 
worked  out,  also  the  effect  of  anesthetics,  some  germ- 
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icides  and  colloidal  metals.  Hektoen  and  Euediger^ 
found  that  many  salts  inhibit  phagocTtosis  of  bacteria 
to  a  greater  or  less  degi-ee.  They  attributed  the  in- 
hibitory effect  to  the  action  on  the  opsonins  rather  than 
on  the  leukocytes  directly. 

Hamburger  and  Hekma-  found  that  barium  chlorid 
and  sodium  fluorid  have  a  marked  inhibitory  effect  on 
phagocytosis,  the  action  being  on  the  leukocytes.  They 
found  that  calcium  chlorid  increased  the  phagocytic 
power  for  carbon  particles. 

Eggers^  found  that  barium  chlorid  and  sodium 
fluorid  hare  marked  toxic  effect  on  the  leukocytes. 
Magnesium  chlorid  was  found  to  have  a  stimulatory 
effect  on  the  leukoc}'tes. 

The  action  of  alcohol,  ether  and  chloroform  on 
phagocytosis  was  studied  by  Eubin.*  He  found  that 
they  have  a  detrimental  action  on  the  natural  defenses 
against  infection.  They  appear  to  affect  the  leukoc^'tes. 
It  was  found  that  a  1  to  50  solution  of  alcohol  and  a 
1  to  .200  solution  of  ether  suspend  phagocytosis  entirely 
in  vitro.  Graham^  found  that  ether  reduces  the  prop- 
erty in  human  and  rabbit  blood  of  phagocytosis  and 
that  this  reduction  is  general.  The  action  is  on  the 
leukocytes  and  also  on  the  opsonic  power  of  the  serum, 
and  is  counteracted  by  lecithin  and  oils. 

Manwaring  and  Euh*^  have  studied  the  effect  of  some 
surgical  antiseptics  on  phagocytosis.  They  found  that 
carbolic  acid  causes  from  the  first  a  decrease  of  phago- 
cytic power.  Mercuric  chlorid  in  weak  solution  (less 
than  1/120  per  cent.)  causes  transient  stimulation 
followed  by  depression.  Boric  acid  in  solutions  less 
than  1^  per  cent,  causes  transient  stimulation  of 
phagoc}i;osis,  followed  by  depression.  Quinin  hydro- 
chlorid  causes  stimulation  up  to  1/200  per  cent.,  ceasing 
at  1/40  per  cent.  Morphin  has  a  marked  depressing 
Action,  as  shown  by  Eeynolds." 

1.  Jour.  Infec.  Dis.,  1905,  ii,  128. 

2.  Biochem.  Ztschr.,  1908,  ix,  275. 

3.  Jour.  Infect.  Dis.,  1909.  xi.  662. 

4.  Jour.  Infec.  Dis.,  1904,  i,  425. 

5.  Chi.  Path.  Soc,  vii,  8,  255  ;  also  vii,  9,  277  ;  Jour.  Infec.  Dis., 
1911,  8,  147. 

6.  Jour.  Exp.  Med.,  1907,  ix,  473. 

7.  Lancet,  1910,  i,  569. 
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Eecently  Bossan  and  Marcelet^  studied  the  effect  of 
colloidal  metals  upon  the  phagocytic  coefficient.  They 
claim  that  the  colloidal  metals  augment  the  phagoc3i;ic 
coefficient  to  different  extent  toward  difl'erent  organisms. 
They  attribute  this  action  to  the  formation  of  opsonins 
which  appear  to  be  specific  as  follows :  Silver  and  gold 
for  paratyphoid  bacillus,  copper  for  cholera  vibrio,  and 
platinum  for  streptococcus. 

AYalbum^  claims  that  a  colloidal  suspension  of  choles- 
terin  has  a  marked  stimulating  action  upon  phago- 
cytosis in  vitro  as  well  as  after  injections  into  animals. 
I  have  repeated  this  work  but  have  obtained  the  opposite 
result,  getting  only  a  reduction  at  the  dilutions  used  by 
Walbum  in  vitro. 

We  thus  see  that  some  chemical  substances  have  a 
stimulating  effect  on  phagocytosis.  Magnesium  chlorid, 
mercuric  chlorid  boric  acid,  and  quinin  hydrochlorid 
have  stimulating  action,  also  the  colloidal  solutions  of 
silver,  copper,  gold  and  platinum. 

The  fact  that  strychnin  has  a  marked  stimulating 
action  on  most  animal  organisms,  and  the  fact  that 
it  is  widely  used  in  bacterial  diseases  led  me  to  in- 
vestigate its  action  on  phagocvtosis.  Strychnin  has 
been  shown  to  be  less  powerful  in  its  action  on  leuko- 
cytes than  anv  of  the  cinchona  alkaloids.  The  cinchona 
compounds  have  been  shown  to  arrest  the  movements 
of  leukocytes  in  the  proportion  of  1  in  1500.  Strych- 
nin has  only  one-fourth  the  power  of  quinin  toward 
infusoria.  It  accelerates  the  movements  of  medusae.  It 
stimulates  somewhat  the  movements  of  moUusca,  but 
never  causes  any  general  tetanus  in  this  animal.  In 
the  vertebrates  the  action  of  strychnin  is  well  known. 

I  have  studied  the  action  of  strychnin  sulphate  and 
nitrate  on  the  phagocytosis  of  streptococcus  by  human 
leukocytes  in  vitro.  The  various  dilutions  of  the  strych- 
nin salts  were  made  in  physiological  salt  solution. 
Then  mixtures  were  made  of  equal  parts  of  human 
serum,  dilution  of  strychnin  salt,  human  leukocytes, 
and    streptococcus    suspension.      In    the    controls    salt 

8.  Gaz.  de  Hop..  Paris,  1908,  p.   1227. 

9.  Ztschr.  f.  Immunit.  u.  Exp.  Ther.,  1910,  vii,  544. 
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solutions  replaced  the  strychnin  solutions.  Series  were 
carried  out  without  the  use  of  serum  in  order  to  de- 
termine if  the  action  is  on  the  opsonins  of  the  serum. 
Also  leukocytes  were  treated  with  strychnin  solution, 
washed  and  used  in  order  to  see  if  there  is  any  action 
on  the  leukocytes  by  such  a  method.  Finally,  dilution 
experiments  were  carried  out  using  strychnin  solution 
to  dilute  the  serum  in  one  series  and  salt  solution  in 
the  other,  and  the  dilution  at  which  phagocytosis 
equals  the  spontaneous  phagocytosis  determined.  The 
results  are  briefly  as  follows,  the  figures  giving  the 
phagocytic  indices: 

SERIES   "A" 

Serum       +  salt  sol.     stry.  sulph.  +  leukocytes  +   strepto...    1.3 

+  1/50       %  "  +  "  +         "       .  .  .    1.35 

+  1/100     %  "  +  "  +"...24 

+  1/200     %  "  +  "  +         "       .  .  .    3.1 

+  1/500     %  "  +  "■  +         "...    3.7 

SERIES   -B" 

Serum       +  salt  sol.  +   leukocytes    +  strepto.  .  .  4.5 

+  1/10       <1c    stry.  sulph.  +  "  +  "...  1.5 

+  1/25       1o  ••  +  "  +'•...  4.35 

+  1/75       %  ••  +  ••  +  ••       .  .  .  6.24 

+  1/100     %  "  +  '•  +  "       .  .  .  7.97 

Salt  sol.   +  salt  sol.  +  "  +  "...  0.1 

+  1/10       %  "  +  "  +  "       .  .  .  0.5 

+  1/25       %  "  +  "  +  "       .  .  .  0.7 

+  1/75       %  "  +  "  +  "       .  .  .  0.1 

+  1/100     %  "  +  "  +  "       .  .  .  0.2 

SERIES   "C" 

Salt  sol.   +  salt  sol.  +  leukocytes  +  strepto.  .  .  3.0 

+  1/250     %  stry.  sulph.  +            "  +  "...  4.5 

+  1/500     %             "  +            "  +  "       .  .  .  5.7 

+  1/1,000%             "  +            "  +  "       .  .  .  5.2 

+  1/2,000%             "  +            "  +  "       .  .  .  5.2 

These  results  indicate  tliat  strychnin  sulphate  has  a 
marked  stimulating  action  on  the  phagocytosis  of 
streptococcus  by  human  leukocytes  in  the  presence  of 
human  serum,  in  vitro.  They  also  show  that  in  the 
absence  of  serum  strychnin  has  practically  no  effect  on 
phagocytosis  under  the  above  conditions.  Hence,  the 
action  of  strychnin  sulphate  is  probably  due  to  its 
action  on  the  opsonin  of  the  serum  possibly  by  the 
formation  of  a  more  active  opsonin-strj'chnin  combina- 
tion. That  the  action  is  not  on  the  leukocytes  is  also 
indicated  by  the  following  experiment: 
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SERIES  "D" 

Serum  +  leukocytic  suspension  treated  with  1/500%  stry.  sulph.  in 
salt  solution  for  twenty  minutes  at  35  C,  centrifuged,  washed 
with  salt  solution   +   streptococcus  : 

Phagocytic  index 1.5 

NaCl  +  leukocytic  suspension  (as  above)  : 

Phagocytic  index 0.36 

Serum   +   leukocytic  suspension  treated  with  salt  solution  only  : 

Phagocytic  index 1.4 

NaCl   +  leukocytic  suspension  treated  with  salt  solution  only  : 
Phagocytic  index 0.34 

Here  we  see  that  the  phagocytic  index  with  leuko- 
cytes treated  with  strychnin  sulphate  was  the  same  as 
that  with  leukocytes  not  treated  with  strychnin  solu- 
tion, indicating  that  there  is  no  action  on  the  leukocytes. 

That  the  action  is  on  the  serum  is  also  indicated  by 
the  results  of  dilution  experiments : 

SERIES   "E" 

Sodium  Chlorid  Dilutions.  Stry.  Sulph.  (1/500%)  Dilutions. 

Dilution  of  Serum.  Phago.  Index.  Dilution  of  Serum.  Phago.  Index. 

Serum    1.0  Serum    1.0 

Serum  /  4    0.52  Serum   /     4    0.82 

Serum  /  8    0.32  Serum  /     8    0.56 

Serum  /32    0.28  Serum  /  32    0.36 

Serum  /64    0.0  Serum  /128    0.18 

NaCl  +  leuko.  +  strept.    0.26  NaCl  +  leuko.  +  strept...    0.2 

Hence  with  strychnin  sulphate  the  dilution  required 
to  stop  phagocytosis  is  greater  than  with  physiological 
salt  solution. 

Strychnin  nitrate  showed  a  stimulating  action  similar 
to  that  of  strychnin  sulphate: 

SERIES   "F" 
Mixtures.  Phago.  Index. 

-f-   leukocytes   -f-  strepto....    3.34 


Serum 

-t-   salt  sol. 

4- 

'• 

+    1/100     %    stry.  nitr. 

+ 

" 

+    1/500     % 

+ 

'■ 

-f-    1/1.000  % 

+ 

Salt  sol. 

+  sodium  chlorid 

+ 

" 

+   1/100     %    strv.  nitr. 

+ 

" 

-f-    1/500    % 

+ 

" 

4-   1/1,000% 

+ 

5.36 
5.44 
5.28 
0.12 
0^4 
0.06 
0.10 


Here  also  the  action  is  on  the  serum  and  not  on  the 
leukocytes.  Since  the  mixtures  in  the  above  work  con- 
sist of  four  equal  parts,  the  dilution  of  the  strychnin 
solutions  is  four  times  that  of  the  solution  used.  Hence, 
strychnin  sulphate  has  its  most  marked  stimulating 
effect  at  1/2000  per  cent,  instead  of  1/500  per  cent.,  and 
the  action  of  1/8000  per  cent,  is  almost  as  great. 
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CONCLUSIONS 


1.  Strychnin  has  a  marked  stimulating  action  on  the 
phagocytosis  of  streptococcus  by  human  leukocytes  in 
the  presence  of  human  serum,  the  phagocytic  index 
being  more  than  doubled. 

3.  The  stimulating  action  is  probably  on  the  opsonin 
of  the  serum,  by  the  formation  of  a  more  active  opsonin- 
strychnin  combination. 

3.  The  results  show  little  or  no  stimulation  of  the 
leukocytes,  or  if  they  are  stimulated  to  greater  activity, 
then  the  phagocytosis  is  not  an  index  of  this  increased 
activity,  but  depends  on  other  factors. 

It  would  be  interesting  to  determine  the  action  of 
strychnin  in  the  animal  body.  The  stimulating  action 
in  vitro  may  throw  some  light  on  the  therapeutic  value 
of  strychnin  in  bacterial  diseases. 

January  9,  1911. 
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EXPERIMENTS     IN     ANTITYPHOID 
INOCULATION 

(From  the  Memorial  Institute  for  Infectious  Diseases,  Chicago) 
ALICE   HAMILTON 

The  following  is  a  report  of  certain  changes  occurring 
in  the  blood  of  healthy  human  beings  and  dogs  as  a 
result  of  the  injection  of  killed  typhoid  bacilli.  Two 
human  beings  and  one  dog  received  injections  of  heat- 
killed  bacilli  (60°  C.  for  1  hour)  ;  two  human  beings 
and  one  dog  received  sugar-killed  bacilli  (saturated  solu- 
tion of  galactose  48  hours  at  37°  C).  The  dose  for  the 
human  beings  was  that  which  is  usually  given  in  pre- 
ventive inoculations,  500  million,  and  one  individual 
received  also  a  second  dose  of  1,000  million.  The  dogs 
were  given  5,000  million,  a  dose  which  proved  much  too 
large  for  the  purpose.  The  human  beings  reacted  in 
typical  manner  to  the  injection,  complaining  of  slight 
malaise,  headache  and  lassitude,  and  a  great  deal  of  pain 
at  the  site  of  injection  in  the  arm  where  an  area  of  red- 
ness and  swelling  developed  which  lasted  about  three 
days.  The  subject  who  received  a  second  dose,  of  1,000 
million,  had  a  much  severer  reaction  after  this  than 
after  the'  first  dose. 

In  all  cases  daily  observations  were  made  of  the  agglu- 
tinating and  bactericidal  power  of  the  serum,  -of  the 
opsonic  index,  and  of  the  number  and  character  of  the 
leukocytes. 

Chart  No.  1  shows  the  development  of  antibodies  in 
the  first  subject  who  received  an  injection  of  heat-killed 
bacilli.  The  negative  phase  is  well-marked,  lasting  four 
days,  and  being  followed  by  a  decided  rise  in  bactericidin 
and  opsonin  which  lasted  for  about  seven  days.     The 
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Clifii't  I. — The  tlevt'lopment  of  antibodies  in  tlie  serum  of  .i 
healtliy  young  man  wlio  was  injected  subcutaneously  on  the  first 
day  with  500,000,000  typhoid  bacilli  killed  by  heat.  Heavy  line, 
opsonin  ;  fine  line,  agglutinin  ;  broken  line,  bactericidin. 
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Chart  II. — The  development  of  antibodies  in  the  blood  of  a 
healthy  woman  who  was  injected  subcutaneously  on  the  first  day 
with  500,000,000  typhoid  bacilli  killed  by  heat,  and  reinjected  on 
the  thirty-sixth  day  with  1,000.000,000  bacilli.  Heavy  line,  opsonin  ; 
fine   line,   agglutinin  ;   broken   line,   bactericidin. 
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agglutinin  increased  more  slowly,  reaching  its  height  as 
the  other  two  antibodies  were  falling  to  normal. 

Chart  II  shows  the  course  of  events  in  the  subject 
who  received  two  successive  doses.  There  was  no  typical 
negative  phase  after  the  first,  but  the  second  was  fol- 
lowed by  a  fall  of  all  three  antibodies  and  the  subsequent 
rise  was  more  rapid  and  pronounced  tlian  that  following 
the  first  injection. 

The  charts  given  in  Major  Eussell's  paper  (Boston 
Med.  and  Surg.  Jour.,  1911,  164,  p.  1)  shows  no  nega- 
tive ])hase,  but  a  continuously  high  opsonic  index  and 
agglutinative  power.  Russell  sees  no  force  in  the  objec- 
tion to  vaccination  during  an  epidemic  on  the  ground  of 
an  increased  susceptibility  to  infection  immediatelv  after 
the  injection.  This  objection  was  made  first  by  English 
army  surgeons  whose  experience  led  them  to  advise 
against  vaccination  during  an  epidemic,  and  Wright 
explained  the  apparent  increase  of  susceptibility  as  due 
to  the  negative  phase  immediately  following  the  vaccina- 
tion. An  examination  of  the  one  of  Major  Eussell's 
charts  in  which  the  dates  of  injection  are  plainly  given 
shows  that  the  estimations  of  opsonin  and  agglutinin 
were  not  made  on  the  days  when  a  negative  phase  would 
be  expected.  Xo  estimation,  for  instance,  was  made  for 
three  days  after  the  first  dose,  nor  for  seven  days  after 
the  second,  nor  seven  days  after  the  third.  Had  that 
method  been  followed  in  my  cases,  the  negative  phase 
would  have  escaped  observation. 

The  immunity  conferred  by  a  single  dose  on  the  sul)- 
ject  of  Chart  I  was  (so  far  as  we  can  judge  by  antibody 
formation)  at  its  height  for  about  seven  days.  The  last 
date  shown  on  the  chart  was  Dec.  20,  but  on  Feb.  25, 
when  a  final  estimation  was  made,  the  opsonin  was  still 
two  points  higher  (dilution  method)  than  control  human 
serum,  and  the  serum  agglutinated  in  dilution  of  1-500. 

One  would  expect  a  still  more  persistent  immunity  in 
the  subject  of  Chart  II,  who  received  two  doses,  but  the 
reverse  was  true.  The  test  made  Jan.  5,  a  little  over 
two  months  after  the  first  injection,  showed  that  the 
serum  agglutinated  in  dilutions  of  1-25  only,  and  the 
opsonin  stood  at  normal.  Eussell's  cases  received  three 
doses  and  showed  a  much  more  lasting  immunity,  the 
opsonin  being  above  normal  for  nine  months,  the  agglu- 
tinin for  sixteen  months  or  more.     Harrison  also  found 
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tliat  a  higli  agglutinating  and  bactericidal  power  per- 
sisted nianv  months  after  preventive  inoculations  (Jour. 
Roy.  Army  Med.  Corps,  1907,  viii,  62). 

The  curves  of  the  two  indi^■iduals  injected  with  sugar- 
killed  bacilli  have  not  been  shown  because  there  was  so 
little  to  show.  The  clinical  reaction  was  the  same  here 
as  that  following  the  injection  of  heat-killed  bacilli,  but 
there  was  a  great  diflEerence  in  the  production  of  anti- 
bodies. Both  cases  injected  with  sugar-killed  bacilli  had 
a  much  slighter  production  of  opsonin  and  bactericidin 
than  those  injected  with  heat-killed  bacilli,  but  a  greater 
amount  of  agglutinin.  1-T.OOO  in  one  instance. 

Two  dogs  were  injected,  one  with  heat-killed  bacilli, 
the  other  with  sugar-killed,  in  order  to  see  if  the  same 
difference  would  appear  in  them,  but  the  amount  in- 
jected was  too  large;  the  dogs  were  very  sick  and  their 
serum  showed  a  prolonged  negative  phase  as  far  as 
opsonin  and  bactericidin  were  concerned  and  a  slow 
return  to  normal,  no  significant  increase.  As  regards 
agglutinin  formation,  however,  the  same  contrast 
appeared  as  in  the  human  beings,  for  the  serum  of  the 
dog  injected  with  heat-killed  bacilli  showed  an  agglu- 
tinating power  of  only  1-200.  that  of  the  dog  injected 
with  sugar-killed  bacilli  rose  to  1-50.000. 

Leukocyte  counts,  absolute  and  differential,  were  made 
each  day  begining  with  the  day  of  injection  and  the 
changes  observed  were  practically  the  same  in  all.  There 
was  first  a  transient  leukopenia,  appearing  two  hours 
after  the  injection  and  followed  quickly  by  a  leukocv- 
tosis.  This  phenomenon  is  of  course  not  characteristic 
of  the  reaction  to  typhoid  bacilli,  but  follows  the  injec- 
tion of  other  bacteria.  The  leukocytosis  lasted  two  days 
and  consisted  in  a  decided  increase  in  polynuclear  leuko- 
cytes. The  mononuclears  fell  to  a  low  point  and  the 
eosinophils  usually  disappeared.  Then  the  total  num- 
ber of  leukocytes  fell  gradually  to  the  normal  figure, 
and  the  polynuclears  decreased  as  the  mononuclears 
increased,  this  mononucleosis  lasting  for  two  or  three 
davs.  During  this  stage  there  was  a  reappearance  of 
the  eosinophils. 

There  was,  therefore,  a  series  of  changes  like  those 
which  take  place  in  typhoid  fever,  but  appearing  in 
much  more  rapid  succession.  It  is  true  that  the  early 
polynucleosis   is  not   often   observed  in   typhoid   fever. 
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Thayer^  reports  one  case  which  had  a  count  of  15,000 
during  the  first  week,  with  only  7.7  per  cent,  mononu- 
clears and  a  total  absence  of  eosinophils,  and  Xaegeli- 
mentions  a  sliohl  ]io]ynueleosis  as  characteristic  of  the 
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1.  .Johns  Hopkins  Hosp.  Rep..  1900.  viii.  487. 

2.  Deutsch.  Arch.  f.  kiln.  Med.,  Ixvii,  279. 
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changes  of  the  first  week.  Prohably  few  cases  come 
under  observation  during  tliis  stage  and,  tlierefore,  it  is 
not  recognized  as  characteristic  of  typhoid. infection.  It 
would  seem  quite  possible  that  this  polynucleosis  miglit 
occasionally  give  rise  to  an  error  in  diagnosis  in  very 
early  cases. 

The  decided  fall  in  mononuclears,  so  marked  in  my 
cases  (see  Charts  III  and  IV)  is  also  not  seen  in  clinical 
examinations,  for  it  belongs  to  this  stage  of  polynu- 
cleosis. Still,  a  slight  loss  in  mononuclears  is  noted  by 
Thayer  during  the  first  and  second  week,  by  Naegeli 
during  the  second  and  third  week,  and  by  Cabot  through- 
out the  febrile  period.  In  my  cases  the  characteristic 
phenomenon  of  typhoid  infection — the  mononucleosis — 
began  on  the  fifth  to  the  ninth  day  and  lasted  a  week  or 
more.  Cabot  places  this  phase  in  the  fourth  or  fifth 
week  of  typhoid  fever  and  states  that  it  persists  into  or 
even  "beyond  convalescence.  According  to  Thayer  the 
increase  in  mononuclears  is  relative  only,  for  there  is 
at  the  same  time  marked  leukopenia,  hut  in  my  experi- 
mental cases  there  was  no  leuko])enia.  with  the  exception 
of  one  of  the  dogs,  tlie  one  which  suffered  most  severely 
from  the  injection.  Chart  lA"  shows  the  leukocyte 
counts  in  this  dog,  which  were  for  several  days  below 
normal.  x\pnarently  leukopenia  occurs  only  as  a  result 
either  of  one  very  large  dose  of  vaccine  or  of  repeated 
doses. 

It  is  interesting  to  note  the  effect  of  these  injections 
on  the  eosinophilic  cells.  Xaegeli,  Cabot,^  Tiirck,*  and 
Thayer  all  mention  the  disappearance  of  eosinophils  at 
the  height  of  the  disease — typhoid  fever — and  Cabot 
thinks  their  reappearance  a  favorable  sign.  The  results 
in  these  experimental  studies  seem  to  confirm  their  state- 
ments, for  in  those  cases  in  which  the  production  of 
antibodies  was  lowest,  Case  IV  and  both  dogs,  the 
eosinophils  were  missing  for  a  much  longer  period  than 
in  the  others,  and  the  only  one  in  which  there  was  no 
disappearance  of  eosinophils  was  Case  I.  whose  anti- 
body production  was  the  greatest. 

Chart  IV  shows  the  blood  changes  typical  of  a  severe 
case  of  typhoid  fever,  only,  of  course,  compressed  into 

3.  Clinical  Exam,  of  the  Blood,  .5th  i>d.,  1004. 

4.  Quoted  by  Cabot. 
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a  much  shorter  period.  At  the  same  time  tliere  was  in 
this  dog  a  decided  loss  of  bactericidin  and  opsonin  and 
the  agolutinin  increased  very  slowly.  The  eosinophils 
reappeared  on  the  ninth  day,  at  a  time  when  agglutina- 
tion was  1-100,  bactericidin  normal,  but  opsonin  still 
low. 


ToiQi 
No. 

flono- 
nudeorj 

DOLjb                                                                                                      1 

1 

z. 

1> 

4- 

5 

6 

7 

6 

9 

lO 

11 

12 

13 

14 

54 

50 

46 

55000 

A 

4Z 

jy 

300C0 

^ 

1 

1 

36 

f 

\ 

/ 

\ 

25000 

1 

\ 

/ 

\ 

34 

1 

\ 

L 

\ 

2O00O 

/ 

\ 

f 

\ 

/ 

30 

/ 

\ 

/ 

1 

j 

\ 

/ 

I5000 

4 

\ 

/ 

1 

V 

f 

\ 

ze 

1 

\ 

% 

// 

\ 

\oooo 

A 

/ 

ZZ 

' 

1 

\ 

\ 

/ 

5000 

V 

\ 

1  & 

^^ 

d 

Z500 

1 

1 

i 

14 

f 

lO 

r 

f 

y 

(b 

Chart  IV. — Changes  in  the  blood  of  a  dog  which  was  injected 
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The  following  table  gives  the  changes  in  the  leukocytes 
occurring  as  a  result  of  injection  of  t^'phoid  bacilli : 

1st  day  2d  day 

Day  of  Injection                      P.  M.  E.*  P.  M.  E.*  P.  M.  E.* 

Case  1.— Heat-killed  bacilli..    62  36  2  81   17  2  69  28  3 

Case  2. — Heat-killed  bacilli..    67  27  4  82  15  3  77  20  3 

Case  3. — Sugar-killed  bacilli..    67  31  2  84   16  0  75  24   1 

Case  4. — Sugar-killed  bacilli..    58  39  3  85  15  0  72  28   1 

Dog  1. — Heat-killed  bacilli...    63  33  4  93      7  0  88   11   1 

Dog  2.— Sugar-killed  bacilli..    67   30  3  89  10   1  80  20  0 

*  P.  Polymorphonuclears.      M.  Mononuclears.  E.  Eosinophils. 

3d  day  5th  day  6th  day  7th  day  8th  day        9th  day 

P.M.    E.*  P.  M.  E.*  P.  M.  E.  P.  M.  E.  P.  M.  E.         P.  M.  E. 

71   26  3  55  40  5  67  28  5  56  41   3        60   38   2        

54  56  0  51   46  3  64  32  4  

73  21   6  72   23  5  53   41   6  53  44  3  59  39  2       63  35  2 

61   37  2  53  46  1  55   45  0  53  47  0  44  53  3        61  38   1 

73  27   0  83  17  0        67   37   1 

53   46   1  63   33   4         


SUMMARY 

The  injection  of  heat-killed  typhoid  bacilli  in  healthy 
human  beings  is  followed  by  a  loss  of  opsonin  and  bac- 
tericidin  in  the  serum,  which  loss  persists  for  two  to 
four  days.  There  is  then,  if  the  dose  given  is  not  too 
large,  an  increased  production  of  these  bodies  lasting  for 
a  variable  period.  The  duration  of  this  period  is  differ- 
ent in  different  individuals,  and  does  not  depend  only 
on  the  number  of  injections  given. 

A  second  injection  is  followed  by  a  second  negative 
phase  and  a  second  rise  in  the  production  of  antibodies, 
more  rapid  and  pronounced  than  that  which  followed 
the  first  injection. 

The  leukocytic  changes  are  are  follows :  An  immedi- 
ate leukopenia  lasting  for  a  few  hours,  then  a  polynu- 
cleosis with  very  low  mononuclear  and  eosinophil  count. 
After  the  third  to  sixth  day  a  mononucleosis  with  grad- 
ual reappearance  of  eosinophils. 

A  typical  typhoid  leuko])enirt  was  seen  only  once  in  a 
severely  intoxicated  dog. 

February  13.  1911. 
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A    TEEMIXAL    PNEUMONIA   DUE    TO    STREP- 
TOCOCCUS   MUCOSUS 

FRED  E.  ROBEEG 

(From  the  I'athological  Laboratory  of  Rush  Medical  College) 

Since  Howard  and  Perkins.^  in  1901,  proposed  the 
name  "Streptococcus  mncosiis"  for  a  small  group  of 
pathogenic  capsulated  streptococci,  there  have  been  re- 
ported numerous  other  instances  in  which  similar  organ- 
isms have  been  foimd  which  show  various  points  of 
difference  from  as  well  as  reseml:)lance  to  the  streptococ- 
cus pyogenes  and  pneumococcus.  Howard  and  Perkins 
observed  the  simihirity  of  their  organism  to  those 
described  by  Binaghi-  and  Bonome,^  and  placed  them 
in  a  separate  group,  standing  between  the  streptococcus 
pyogenes  and  the  pneumococcus. 

In  1902  Longcope*  reported  six  cases,  in  one  of  which 
a  seemingly  ty|)ical  pneumococcus  Avas  isolated  from  the 
lung  in  acute  lobar  pneumonia,  which  in  the  third  gen- 
eration assumed  all  the  characteristics  of  the  streptococ- 
cus mucosus  present  in  the  other  five  instances.  He 
therefore  concludes  that  it  is  not  a  definite  species,  but 
a  transient  variation  from  a  fixed  type,  and  that  the 
altered  character  is  dependent  on  conditions  of  growth 
or  development.  The  close  relationship  indicated  in  his 
observations  is  borne  out  by  Kruse  and  Pansini,  who 
showed  that  on  growing  pneumococcus  on  artificial 
media  it  gradually  assumed  the  characteristics  of  the 
streptococcus  mucosus.  This  opinion  is  confirmed  by 
E.  C.  Eosenow,  who  recently  isolated  a  typical  pneu- 
mococcus from  the  pus  of  otitis  media.  After  growth 
on  blood  agar  and  passing  it  through  animals,  it  assumed 
all  the  characteristics  of  the  streptococcus  mucosus  (un- 
published observation). 

Collins^  expresses  the  belief  that  the  stre])tococcus 
mucosus  is  a  consistent  and  distinct  variety  showing  near 
relationship  to  the  pneumococcus.  Hiss**  considers  it  as 
a  definite  morphological  variety  of  tlie  pneumococcus 
group.     Buerger'    reported   ten   instances  in   which   he 

1.  Jour.  Med.  Research,  1901.  vi.  10:?. 

•2.  Tentralbl.  f.  Bakt.,  1897.  xxil.  1'73. 

3.  Centralbl.  f.  Bakt..  1890.  viii,  703. 

4.  .lour.  Med.  Research.  1902.  vil.  220. 

5.  Jour.  Exper.  Med..  190.5,  vli,  42. 

6.  Jour.  Exper.  Med..  190.5.  vli.  223. 

7.  Centralbl.  f.  Bakt.,  O.,  1906,  xli,  314. 
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isolated  the  streptococcus  miicosus  from  the  throat  and 
nasopharynx  and  from  the  sputum  of  a  case  of  lobar 
pneumonia.  In  one  instance  it  was  present  with  the 
pneumococcus  in  the  sputum.  D.  J.  Davis*  reviews 
briefly  the  infections  with  streptococcus  mucosus  and 
reports  a  case  of  parotitis  in  which  he  isolated  it  from 
material  removed  from  the  gland.  He  also  isolated  it 
from  the  throat  in  acute  articular  rheumatism  and 
influenza. 

The  streptococcus  mucosus  is  present  frequently  in 
lobar  pneumonia,  often  in  pure  culture.  It  has  been 
recovered  from  the  l)lood  during  life  in  a  number  of 
instances.  It  appears  to  be  fully  as  virulent  as  the  pneu- 
mococcus as  the  cause  of  pneumonia :  in  otitis  media, 
however,  tlie  disease  is  of  gradual  onset,  long  duration, 
and  mild  course. 

In  the  instance  now  reported,  in  whicli  the  strepto- 
coccus mucosus  was  isolated  from  most  of  the  body  fluids 
and  from  the  lungs  in  pure  culture,  the  pneumonia  was 
of  the  acute  terminal  varietw 

The  patient  (Cook  County  Hospital.  Oct.. 9.  1909),  40  years 
old.  was  a  poorly  nourished  white  man.  The  lips,  skin  and 
conjunctiva  were  pale  and  the  extremities  cold.  On  the  dorsal 
surface  of  both  hands  was  an  erythematous  area  of  irregular 
outline  extending  down  between  the  fingers.  It  was  dry  and 
glistening  in  the  center  and  around  the  margins  there  was  a 
rim  of  loosened  epidermis  as  though  the  top  of  a  bulla  had 
been  removed.     The  diagnosis  of  pellagra  was  made. 

He  was  discharged  Xov.  2.  1909,  showing  but  slight  improve- 
ment. He  returned  two  days  later  because  of  diarrhea  and 
increasing  weakness.  Three  days  later  he  fell  to  the  floor,  and 
had  a  convulsion  lasting  about  ten  minutes.  His  face  was 
cyanotic  and  there  was  twitching  of  the  facial  muscles  and 
extremities.  The  patient  did  not  remember  falling.  Four  days 
later  he  had  a  similar  convulsion.  Following  this  the  patient 
suffered  from  a  right-sided  paralysis  and  some  aphasia.  The 
mouth  was  drawn  to  the  left  side,  the  right  arm  showed  mus- 
cular twitching,  but  voluntary  movement  was  absent.  The 
patellar  reflex  on  the  right  side  was  exaggerated;  Babinski 
sign  was  present.  Later  on  the  same  day  he  had  two  more 
violent  conAiilsions  of  a  few  seconds'  duration,  apparently 
without  loss  of  consciousness.  On  the  following  day  he  died, 
showing  no  change  in  the  nervous  condition. 

Anatomical  Diagnosis  (Dr.  Boughton  ) . — Sinus  thrombosis: 
hemorrhages  in  the  cerebral  cortex  and  medulla :    lobar  pneu- 

8.  Jour.  Amer.  Med.  Assn.,  1910.  liv.  47. 
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monia  (left  lower  lobe,  gray  hepatization)  ;  syphilitic  aortitis; 
squamous  syphilid  of  arm;  gumma  of  spleen;  fatty  degenera- 
tion and  passive  congestion  of  the  liver;  congenital  hypoplasia 
of  the  right  kidney;  desquamative  dermatitis  of  both  hands; 
ascites:  accessory  spleen. 

The  brain  surface  presents  a  slight  amount  of  edema;  the 
blood  vessels  are  large,  especially  on  the  left  side;  minute 
hemorrhages  in  the  Rolandic  area  on  the  left  side,  in  the  ante- 
rior portioii  of  the  superior  parietal  lobe,  in  the  posterior  por- 
tion of  the  superior  frontal  gyrus,  in  a  small  area  along  the 
edge  of  the  longitudinal  fissure  on  the  left  side  and  also  in  a 
few  small  areas  in  the  upper  jjortion  of  the  Rolandic  area  on 
the  right  side.  The  vente  cerebri  superiores  are  markedly  dis- 
tended, especially  the  posterior  group  and  on  the  right  side. 
They  are  tilled  with  reddish  brown  adherent  clots  which  are 
continuous  with  a  similar  clot  in  the  superior  longitudinal 
sinus.     The  middle  cerebral  veins  are  similarly  involved. 

On  the  cut  surface  of  a  vertical  frontal  section  through  the 
corpus  callosum  the  aqueduct  of  Sylvius  and  the  tuber  anulare 
on  the  left  side,  are  two  firm  dark  reddish  brown  blood  clots 
extending  inward  for  a  distance  of  3  cm.  from  the  superior 
and  lateral  surfaces  of  the  submarginal  and  posterior  central 
convolutions  to  within  13  mm.  of  the  lateral  ventricle.  These 
areas  are  irregular  in  outline  with  rather  sharp  boundaries 
and  from  3  mm.  to  11  mm.  in  diameter.  They  involve  the 
medullary  substance  almost  entirely,  encroaching  only  slightly 
on  tlie  cortical  area,  and  are  confined  to  the  anterior  and  pos- 
terior central  convolutions.  Numerous  minute  pin  point  to 
pea  sized,  similarly  appearing  areas  are  present,  involving  the 
cortex  and  medulla  in  the  same  region.  The  vessels  at  the  base 
of  the  brain  are  dilated  and  the  walls  are  more  firm  than  usual. 

The  Bacteriological  Examination. — The  cerebrospinal,  pleu- 
ral, pericardial  and  peritoneal  fluiils,  bile  and  heart's  blood 
were  examined.  In  cover  glass  preparations  (methylene  blue 
and  Gram  stain)  of  the  heart's  blood,  pleural  and  pericardia! 
fluids  one  kind  of  organism  Avas  found,  a  biscuit-shaped  coccus, 
usually  arranged  in  pairs  and  in  chains  of  four  to  twenty  ele- 
ments, and  surrounded  by  a  wide  and  well-defined  capsule 
which  is  continuous  throughout  the  length  of  the  chain.  In 
similar  preparations  of  the  peritoneal  fluid  the  same  coccus 
was  found  with  another  organism,  a  small  round  coccus  grow- 
ing in  clusters  and  staining  with  Gram  and  methylene  blue. 
In  the  cerebrospinal  fluid  and  bile  no  organisms  were  found. 

On  aerobic  plate  blood  agar  cultures  of  heart's  blood,  pleural 
and  pericardial  fluids  a  large  number  of  discrete  small  round 
colonies  were  obtained.  The  fine,  pale  colonies  were  similar 
macroscopically  and  microscopically  and  identical  in  cultural 
characteristics.  The  colonies  in  the  second  24  hours 
of  growth  increased  rapidly  in  size,  attaining  a  diameter  of 
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2  to  3  mm.  They  were  raised,  moist,  transparent  and  in  con- 
sistency similar  to  mucilage.  Held  up  to  the  light  they 
appeared  distinctly  greenish  in  color.  A  sharply-defined  clear 
narrow  zone  of- hemolysis  appeared  around  all  the  colonies  at 
tlie  end  of  the  sixth  day. 

Transfers  to  blood  agar  slants  and  glycerin  agar  yielded 
in  the  former  in  24  hours  an  abundant,  elevated  con- 
tinuous, colorless,  transparent,  slimy  growth  which  was  con- 
fined to  the  needle  track.  AYlien  held  up  to  the  light,  it 
appeared  pale  green  and  no  hemolysis  was  present.  In  glyce- 
rin agar  the  growth  was  not  apparent  until  the  tliird  day, 
when  it  resembled  that  on  blood  agar  but  was  not  so  luxuriant 
and  did  not  show  green  discoloration  when  held  up  to  the  light. 
Growth  in  milk  was  slow;  the  milk  was  slightly  acidified  on 
the  third  day,  but  not  coagulated.  Xo  growth  was  obtained 
in  broth,  gelatin  and  potato.  A  slight  gro\^i:h  appeared  on 
glycerin  agar. 

The  morphology  of  this  organism  was  similar  for  all  media. 
Smears  showed  a  (iram-positive  diplococcus  with  a  capsule 
readily  demonstrated  with  the  ordinary  anilin  dyes.  It  was 
arranged  in  long  and  short  chains,  the  elements  of  which  were 
from  six  to  eight  to  forty  or  more  and  in  pairs.  This  organism 
retained  all  the  above  mentioned  morphological  characteristics 
on  blood  agar  but  lost  its  capsule  when  grown  on  glycerin 
agar  for  some  time. 

A  rabbit  weighing  2.750  grams  was  inoculated  intraperi- 
toneally  with  a  large  loopful  of  the  growth  on  blood  agar. 
Three  days  later  the  organism  was  recovered  in  pure  culture 
on  blood  agar  plates  to  which  two.  four  and  six  drops  of  the 
rabbit's  blood,  drawn  from  the  ear.  was  added.  The  rabbit 
died  ten  days  after  inoculation,  and  the  organism  was  found 
in  cover  glass  preparations  of  the  peritoneal  fluid,  heart's 
blood,  pus  from  the  joints,  testicles  and  abscess  of  right  lung. 
An  organism  similar  in  all  respects  to  that  recovered  from  the 
rabbit's  blood  during  life  was  found  in  pure  gro\^i;h  on  blood 
agar  plate  cultiues  of  all  the  material  mentioned  above. 

Februarv  13.  1911. 


MICROSCOPIC     AXATOMY     OF     ACUTE     AXD 
CHEOXIC    MASTOID    DISEASE 

JOSEPH   C.    BECK 

The  gross  anatomy  of  mastoid  disease  is  fairly  \vell 
understood  and  much  information  is  gained  from  the 
study  of  the  cases  daring  the  operation,  but  the  minute 
changes  in  the  bone  are  not  distinguishable.  It  is  this 
part  of  the  pathology  which  prompted  me  to  find  out 
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why  some  cases,  when  apparently  of  the  same  appearance 
macroscopically,  behaved  differently  subsequent  to  the 
operation.  I  was  not  disappointed  in  my  investigation, 
and  from  the  limited  number  of  examinations  made  I 
conclude  that  some  definite  and  practical  results  are 
obtained  so  far  as  expecting  a  certain  course  in  the  heal- 
ing of  the  cases.  In  looking  over  the  literature  on  the 
subject  of  the  morbid  anatomy  of  the  mastoid  process 
to  guide  me  in  the  study,  I  was  unable  to  find  any 
systematic  or  extensive  report,  and  consequently  drew 
on  the  knowledge  of  the  changes  in  bones  in  general 
pathology. 


t'ig-  1. — Acute  mastoiditis.  Thrombosis  of  mastoid  venules  witn 
marlied  and  rapid  necrosis. 

The  subject  for  study  was  divulcd  primarily  into 

1.  Acute  mastoiditis. 

2.  Chronic  suppurative  disease  of  the  middle  car — 
radical  mastoid  operation. 

3.  Eeoperated  ma.stoid  cases. 

The  material  selected  from  eacli  individual  case  was 
as  follows : 

1.  Cortex  of  mastoid  over  the  region  of  antrum 
mastoidei. 
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2.  Cortex  of  mastoid  over  the  tip  of  mastoid  process. 

3.  Interior  of  mastoid  process  (cells)  in  region  of 
antrum  raastoidei. 

■i.  Interior  of  mastoid  from  tip  of  mastoid. 

In  the  acute  fulminant  cases  the  structures  overlying 
the  mastoid,  as  skin,  periosteum,  and,  if  perforation 
through  the  hone  has  taken  place,  then  the  pus  and 
granulations  are  also  examined. 

In  the  chronic  types  besides  the  chips  from  the  mas- 
toid bone  the  ossicles  (malleus  and  incus),  and,  if  poh-pi 
or  granulations  are  present,  these  also  are  examined. 


Fig.    2. — Acute   mastoiditis:.      Edema   and   necrosis   of  the   mucosa 
lining  ttic  cells  with  preservation  of  the  Intercellular  septa. 


The  usual  laboratory  technic  in  decalcification,  etc., 
was  followed. 

I  present  one  case  of  each  variety,  although  many 
cases  were  compared.  This  study  was  begun  three  years 
ago,  and  now  comprises  43  cases.  All  the  cases  here 
presented  have  been  carefully  observed,  in  order  to  cor- 
rectly interpret  the  pathology,  and  as  near  as  possible 
exclude  faultv  conclusions. 
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ACUTE   MASTOID  DISEASE 

Case  1. — Acute  mastoiditis  following  measles.  Child.  3X^ 
years  old.  The  gross  changes  were  the  usual  ones  found  in 
these  cases.  The  cortex  fairly  hard,  but  the  interior  of  mas- 
toid cavity  soft,  with  marked  edematous  swelling  of  the 
mucous  membrane,  which  bled  very  freely. 

Changes  in  Cortex. — 1.  Bone  chips  from  antrum  region. 
Usual  osteitis  acutis  at  the  cortex.  The  superficial  cells  are 
still  fairly  well  preserved,  although  filled  with  edematous 
membrane.     The  septa  are,  however,  preserved. 

2.  Bone  chips  from  tip  of  mastoid.  The  cortex  much  more 
infiltrated  and  the  osteitis  more  marked.  The  cells  next  to 
the  cortex  appear  to  have  been  entirely  destroyed. 


Kig.   3. — Chronic   suppurative   otitis   media. 
Iho  mastoid  cells. 


Complete   fibrosis    of 


3.  Curettements  of  the  interior  of  mastoid  cavity  from  an- 
trum as  well  as  tip  region  show  practically  all  the  cell  septa 
destroyed  and  appear  as  particles  of  bone  here  and  there  in 
acutely  swollen  membrane,   somewhat  like  granulation  tissue. 

The  point  is  that  the  healing,  all  points  being  equal,  in  so 
far  as  the  general  condition  of  the  patient  is  concerned  in  this 
form  of  acute  mastoiditis,  is  very  rapid,  compared  to  the  next 
form  of  acute  cases.  It  seems  that  the  infection  is  by  way  of 
the  cells. 
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Case  2. — Child,  4  years  old.  Acute  mastoiditis  following 
scarlet  fever.  Gross  appearance  at  the  operation  much  the 
same  as  the  previous  case,  but  there  appeared  to  be  more  bony 
tissue  present  in  the  interior  of  tlie  mastoid.  The  bleeding 
was  not  as  marked  as  in  the  previous  case. 

Microscopic  Changes. — 1.  Bone  chips  of  cortex  from  mas- 
toid antrum  show  acute  osteitis.  The  cortical  cells  (tip) 
show  that  some  are  but  slightly  involved,  while  others  show 
complete  destruction.  Tlie  principal  change  appears  in  the 
bone  rather  than  the  mucous  membrane  lining  the  cells,  as  in 
Case  1.  Portions  of  the  bone  from  the  interior  of  the  mas- 
toid show  that  like  at  the  cortex  there  are  areas  of  well-pre- 


Fig.    4. — Chronic    suppurative    dtiti 
Infiltration  of  the  fibrosis  bone. 


media.       Necrosis    and    pus 


served  bone,  cells  and  lining  membrane.  The  process  of 
destruction  is  most  probably  a  minute  thrombosis  of  some  of 
the  veins  of  the  mastoid  process,  with  subsequent  necrosis. 
This  would  explain  why  some  parts  of  the  mastoid  cells  are 
markedly  destroyed,  while  others  appear  fairly  well  preserved. 
It  would  further  explain  the  slower  progress  in  healing,  since 
the  process  of  necrosis  or  separation  will  be  gradual,  even 
though  a  perfect  operation  has  been  performed.  One  is  not 
aide  macroscopically  to  make  out  the  extent  of  the  supposed 
thrombosis  of  the  bone;  marked  destruction  of  the  inner  table 
of  the  mastoid,  especially  overlying  the  sinus,   which  in  such 
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cases  is  covered  with  large  granulations,  is  frequently  found. 
It  has  been  observed  that  this  second  variety  of  acute  mas- 
toiditis is  frequently  followed  by  sequestra,  especially  in  chil- 
dren, of  the  squamous  portion  of  the  temporal  bone.  Again,  in 
the  few  cases  carefully  observed,  it  seems  that  the  strepto- 
coccus and  the  micrococcus  catarrhal  is  have  to  do  with  the 
second  variety  of  mastoiditis,  while  the  staphylococci,  pneu- 
mococci  and  influenza  bacilli  tend  to  cause  the  first  variety. 

Tliis  comparative  study  tends  to  show  that  not  the 
treatment,  bnt  the  etiology  as  to  microbic  variety  and 
microscopical  changes  control  the  course  of  acute  mas- 


FiS-  •">• — Chronic  supininilive  otitis  inodia.  Cholcsteatomatous 
Infiltration  of  the  fibrous  bone,  also  in  tlu'  remaining  small  mastoid 
cells. 

toid  diseases.  Of  course,  one  will  not  ignore  surgical 
principles  and  technic,  as  well  as  the  general  condition 
and  management  of  the  patient. 


CHROXIC    SUPITRATIYE    OTITIS    MEDIA    IX    WHICH 

RADICAL    MASTOID    Ol'ERATIOX    WAS 

PERFORMED 

Case  1. — Woman,  29  years  old.  had  scarlet  fever  when  a 
child  and  chronic  suppuration  from  the  ear  ever  since.  Macro- 
scopically,  at  the  time  of  the  operation,  a  sclerosis  of  the  mas- 
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toid  bone,  so  frequently  found,  was  present,  so  that  practically 
no  cells  are  to  be  found. 

Chips  removed  from  the  cortex  of  antrum,  tip  and  interior, 
show  a  simple  fibrosis  of  the  bone  without  any  evidences  of 
pus  infiltration  or  epithelium. 

Cask  2. — Girl.  1)  years  old.  has  had  a  riuining:  ear  ever  since 
a   baby. 

!Macroscopically.  practically  the  same  a])iiearance  as  Case  1. 
Microscopically,  chips  from  the  three  points  mentioned  above: 
Fibrosis  of  the  bone  is  the  principal  change.  However,  all 
through  the  specimen  one  can  see  areas  of  infiltration  of 
epithelial  masses  and  pus  channels.  These  are  cholesteatomas 
which  are  not  to  be  distinguished  bv  the  naked  eve.  since  thev 


Fig.    0. — Chronic    snppiu-ative    otitis    media.       Tuberculous 
witli  a  flnt»  fistulous  tract  leading  toward  the  surface. 


focus 


have  not  yet   formed   large  masses  with  cavities  lined   by  the 
characteristic  matrix. 

Case  3. — Girl.  11  years  old.  Ever  since  two  years  old  has 
had  a  running  ear.  Is  otherwise  poorly  nourished.  Macrq- 
scopically :  Fibrosis  of  the  bone  with  one  area  at  the  tip  soft. 
:Microscopically:  General  fibrosis:  at  several  points  are  areas 
of  granulation  and  from  one  of  these  leads  a  sort  of  a  fistula 
to  the  point  found  in  the  tip.  which  shows  evidences  of  giant- 
cell  formation.  These  are  tuberculous  changes  in  the  bone;, 
not  distinguishable  bv  the  naked  eye. 
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These  tliree  varieties  of  chronic  mastoid  disease  behave 
differently  as  to  progress  and  treatment,  and  represent 
types  of  such  condition.  In  Case  1  we  expect  and  most 
frequently  obtain  a  radical  cure.  In  Case  2  Ave  find  that 
no  matter  how  radical  one  operates  there  is  a  chance  of 
recurrence  of  suppuration,  because  the  cholesteatomatous 
infiltration  is  beyond  the  points  of  recognition,  when  not 
in  the  form  of  large  masses.  In  Case  3,  being  tubercu- 
lous, it  certainly  will  be  slow  in  healing,  and  will  require 
the  addition  of  systemic  treatment  to  obtain  the  best 
results. 


Fig. 
trum. 


7. — Keopei-ated    chronic    suppurative    otitis    media.       Seques- 


The  gross  examination  of  the  malleus  and  incus 
removed  in  all  the  three  cases  showed  them  to  be  little 
affected.  This  has  been  the  rule  in  the  majority  of  the 
cases  examined,  and  shows  that  chronic  suppuration  is 
not  due  to  the  disease  of  the  ossicles,  as  at  one  time 
advocated. 

Histologically,  however,  many  small  abrasions  were 
found,  especially  at  the  junction  of  the  malleus  with  the 
incus. 
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REOPEKATED   MASTOID  CAi^EH 

Cask  1. — Man,  35  j'ears  of  age,  had  chronic  suppuration  for 
years,  for  whicli  he  was  operated  by  an  otological  surgeon. 
During  tlie  progress  of  healing,  some  of  the  material  remained 
hidden  by  the  granulations  and  caused  frequent  and  uncon- 
trollable bleeding,  which  required  reoperation  three  months 
later.  Macroscopically :  Freely  bleeding  cortex  in  the  region 
of  the  exenteration.  Bone  very  soft.  Granulations  soft  and  in 
the  bottom  a  piece  of  sea  sponge.  Microscopically:  Sea 
sponge  removed.  Granulations — ordinary  flabby  variety.  Bone 
shows  the  marked  vascularity  with  little  bone  infiltration; 
however,  osteoblasts  are  seen  everywhere  in  the  specimen. 


Fig.  8. — Reoperated  chronic  suppurative  otitis  media.  New  bone 
forming  from  ttie  cortical  region  rather  than  from  the  interior  of 
the  mastoid. 


Case  2. — A  young  woman  who  has  had  suppuration  since 
childhood;  was  operated  by  an  otological  surgeon  radically. 
The  bone  cavity  would  not  heal,  but  continued  to  weep  and 
remained  painful  to  the  touch  of  a  probe.  Two  years  later 
reoperated.  Macroscopically:  Reformed  bone  about  the  exen- 
terated  cavity  shows  an  unhealthy  appearance,  and  bleeds 
very  little.  There  are  not  many  granulations.  Microscopi- 
cally: Tissue  mostly  fibrous,  of  a  wavy  character,  and  stain- 
ing poorly,  as  though  it  was  some  degenerative  process. 
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The  case  did  not  heal  following  the  second  operation,  and 
on  closer  inquiry  into  the  history  it  was  found  that  the  ear 
trouble  seemed  to  rest  on  a  specific  basis.  Antispecific  treat- 
ment had  a  marked  influence  on  the  healing  process. 

Case  3. — Man,  23  years  old.  Operated  by  me  radically  six 
years  before,  but  the  tube  remained  open  and  continued  to 
annoy  the  patient  by  profuse  discharge  every  time  he  had  a 
rhinitis.  Macroscopically :  Apparently  healthy  bone  reformed 
about  the  exenterated  region  of  the  cortex.  The  lining  mem- 
brane of  the  canal  wall  could  be  stripped  oflf  as  a  thin  mem- 
brane. The  tube  was  surrounded  by  puffy  granulations.  Under- 
neath appeared  necrotic  bone.     Microscopically :     Bone  showed 


Fig.  9. — Reoperated  chronic  suppurative  otitis  media.  The  so- 
called  epidermal  lining  of  the  exenterated  cavities  showing  scar  tis- 
sue covered  by  a  thin  line  of  epithelium  and  no  glands  present. 


perfect  regeneration  in  the  form  of  scarred  bone.  The  thin 
membrane  of  the  so-called  epidermized  cavity  shows  a  layer 
of  stratified,  poorly-stained  epitheliinu  on  top  of  a  scar  mem- 
brane. This  would  explain  the  poor  nourishment  of  the  epithe- 
lium and  its  frequent  desquamation. 

Case  4. — Child,  21^  years  old,  had  an  acute  mastoiditis 
which  macro-  and  microscopically  proved  to  be  the  type 
referred  to  in  this  report  as  the  "thrombotic  variety."  The 
thorough  exenteration  of  all  the  mastoid  cells  was  performed, 
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but  the  healing  was  slow,  in  fact,  a  retroauricular  fistula  con- 
stantjy  suppurated.  Reoperated  four  months  later.  Under- 
lying the  skin  about  the  fistula  were  some  granulations,  and 
below  that  a  fiake  of  a  sequestrum  about  H  inch  long  and 
%  inch  wide.  Below  this  were  granulations  that  appeared 
more  healthy,  and  on  exploration  no  more  necrotic  or  exposed 
bone  could  be  felt.  Some  of  the  regenerated  structure  in  the 
mastoid  process  was  removed  for  histological  examination  to 
show  how  much  bone  develops,  if  at  all.  at  this  time  after 
operation  in  this  form  of  acute  mastoiditis  (thrombosis  sus- 
pected). Microscopically,  the  granulations  showed  simple 
granulomatosis  and  the  sequestrum  to  be  typical  of  flat  bones, 
it  coming  from  the  squamous  portion  of  the  temporal  bone. 
The  supposed  regeneration  of  bone  from  the  mastoid  was 
examined  and  showed  absolutely  no  evidence  of  any  bony  cells, 
only  granulation  tissue,  and  some  of  the  bone  that  was  scraped 
away  at  the  removal  of  this  bit  of  tissue. 

Case  5. — Man.  32  years  old,  had  an  acute  mastoiditis,  of 
the  type  described  in  Case  1,  of  acute  mastoid  group,  where  the 
destruction  was  by  the  cell  route.  The  case  did  not  heal  and 
on  reoperation,  seven  months  later,  found  some  of  the  cells  in 
the  tip  had  not  been  opened.  The  previously  exenterated  cav- 
ity was  filled  out  with  apparently  new  bone.  Histologically, 
this  tissue  did  show  new  bone,  surrounded  by  ordinary  granu- 
lation tissue. 

Briefly,- the  following  conclusion.*  mav  be  drawn  from 
these  examinations : 

1.  That  much  additional  information  is  gained  by  the 
microscopical  examination  of  bone  chips  removed  at  the 
time  of  operation. 

2.  That  in  acute  infectious  cases  there  appear  two 
varieties:  (a)  cell  route  infection:  (b)  minute  thi-om- 
bosis  and  destruction,  the  two  conditions  behaving  dif- 
ferently in  the  healing  of  the  cases. 

3.  In  chronic  cases  in  which  the  gross  appearance 
appears  the  same,  the  microscopic  study  will  show  either 
simple  osteosclerosis,  sclerosis  with  cholesteatomatous 
infiltration,  tuberculosis,  actinomycosis,  and  possibly 
other  pathologic  conditions. 

-i.  In  the  majority  of  the  cases  the  ossicles  do  not 
show  marked  destructive  changes. 

5.  In  reoperated  cases  one  can  frequently  find  the 
cause  of  failure. 

Fehruarv  1.3.   1011. 
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BLOOD      CHAXGES     IX     CHEOXIC      CAEBOX 
MONOXID     IXTOXICATIOX 

M.   KARASEK 

An  investigation  of  the  effects  on  the  hlood  produced 
by  chronic  exposure  to  CO  was  undertaken  during  the 
autumn  of  1910  in  conjunction  with  Dr.  George  L. 
Apfelbach  for  the  Illinois  State  Commission  on  Occu- 
pational Diseases.  A  large  number  of  operatives  in 
several  of  the  extensive  iron  mills  in  the  state,  who  are 
exposed  almost  constantly  during  working  hours  to  small 
amounts  of  CO  in  the  form  of  gas  from  the  blast  fur- 
naces, were  examined  and  the  following  results  obtained : 

1.  A  remarkable  polvcvthemia  ranging  from  5,500,000 
to  9,676,000.  two-thirds  of  these  being  over  6,000,000. 

2.  Changes  in  the  red  cells  were  entirely  absent  in 
very  extended  searches.  Xo  embryonal  nucleated  forms. 
Xo  poikilocytosis.  Xo  polychromatophilia.  Xot  the 
faintest  suggestion  of  stippling. 

3.  Hemoglobin — the  Dare  colorimetric  method  gave 
from  95  to  125  jDcr  cent,  or  over,  most  being  near  100 
per  cent.  It  is  readily  conceivable  that  because  of  the 
possible  presence  of  carboxymethemoglobin,  colorimetric 
methods  are  incorrect. 

4.  Color  index — Using  the  Dare  data  the  color  indi- 
ces ranged  about  5/7. 

5.  AYhite  blood  cells— leukocytes  7,000  to  10,500. 
Differential  covmts  showed  eosinophilia  in  about  3/7 

of  cases  ranging  from  about  oYo  to  814  per  cent.; 
myelocytosis  in  I/3  of  the  cases  as  high  as  3  per  cent. ; 
basophils,  rare;  large  mononuclears  were  perhaps  in- 
creased slightly. 

Other  iiolycvthcmia?  such  as  in  splenomegaly,  con- 
genital polycythemia,  etc.,  present  different  characteris- 
tics in  the  blood  picture. 

February   13.    1!)11. 


EEPOET   OF   A   CASE    OF   A   MYOMA    OF   THE 

FEMALE   UEETHEA 

HERMAN  L.  KRETSCHMER 

CHICAGO 

Tumors  of  the  urinary  tract  in  women  are  a  rather 
rare  clinical  occurrence,  whereas  new  formations  in  the 
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genital  tract  are  seen  much  more  frequently.  Leaving 
out  of  consideration  the  urethral  caruncle,  it  may  be 
said  that  tumors  of  the  female  urethra  are  rare.  Of  the 
primary  urethral  neoplasms  the  malignant  are  supposed 
to  occur  oftener  than  do  the  benign,  and  of  the  former 
the  carcinomas  occi;r  more  frequently  than  the  sarcomas. 

Labhardt^  was  able  to  collect  30  cases  of  benign 
tumors  of  the  female  urethra  from  the  literature,  to 
which  he  added  one  case  of  his  own.  Of  this  number 
there  were  22  tibromas,  6  fibromyomas  and  2  myomas. 

Because  of  the  rare  occurrence  of  true  myomas  of  the 
female  urethra.  I  would  like  to  present  the  following 
case : 

Mrs.  P.,  age  38,  was  referred  to  me  bv  the  late  Dr. 
F.  W.  Eohr.  " 

She  stated  that  her  trouble  began  three  months  after 
her  last  confinement^  four  years  ago,  with  a  burning 
sensation  and  a  cutting  pain  in  the  urinary  bladder.  The 
pain  was  increased  in  severity  when  the  patient  was  up, 
and  when  she  walked.  The  pain  increased  in  severity 
gradually,  so  that  at  times  she  was  obliged  to  stop  and 
to  rest  when  out  for  a  walk.  Ever  since  the  onset  of  her 
present  trouble  she  has  complained  of  burning  on  urina- 
tion, the  burning  sensation  being  limited  to  the  urethra 
and  present  during  urination,  gradually  subsiding  after 
completing  the  act.  Frequency  of  urination  was  the 
cause  of  a  great  deal  of  distress.  She  voided  urine  once 
every  hour  during  the  day  and  four  or  five  times  during 
the  night,  passing  small  amounts  each  time.  There  was 
no  difficulty  in  starting  the  stream,  but  a  small  amount 
of  dribbling  was  present  at  the  end  of  micturition. 

The  previous  history  had  no  bearing  on  the  present 
condition.  Her  three  children  are  well  and  were  all 
born  without  instrumental  aid.  The  external  urethral 
orifice  was  about  twice  the  normal  size.  Projecting  from 
it  was  a  tumor  about  the  size  of  a  small  hazel  nut,  of  a 
red  color  and  of  a  firm  consistency.  The  tumor  was  not 
sensitive  to  the  touch.  On  asking  the  patient  to  bear 
down,  the  tumor  passed  out  beyond  the  external  urethral 
orifice,  apparently  pulling,  as  it  were,  the  urethra  with  it. 

Under  ether  anesthesia,  the  urethra  was  dilated  and 
an  incision  about  three-fourths  of  an  inch  in  length  was 

1.  Ztschr.  f.  Gyn.  Frologie.  1910.  ii,  1. 
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made  over  the  tumor,  which  was  easil}-  enucleated.  A 
few  catgut  stitches  controlled  the  bleeding. 

At  the  time  of  operation  the  origin  of  the  neoplasm 
was  seen  to  be  the  upper  wall  of  the  urethra  and  hence 
the  tumor  must  have  had  its  origin  from  tlie  urethral  or 
periurethral  structures. 

In  new  formations  springing  from  the  posterior  sur- 
face of  the  urethra  or  the  urethro-vaginal  septum,  the 
question  whether  such  a  myoma  had  its  origin  in  the 
musculature  of  the  urethra  or  some  of  the  vaginal  muscu- 
lature must  be  taken  into  consideration. 

Microscopic  examination  showed  the  tumor  to  be  com- 
posed of  muscle  tissue — a  true  myoma. 

In  Biittner's-  case  (a  true  myoma)  the  patient  had 
had  a  sensation  of  pressure  in  the  urethra  for  about  one 
3'ear.  The  tumor  was  encapsulated,  sensitive  to  the 
touch  and  was  about  one-half  as  large  as  an  egg. 

The  other  case  of  myoma  reported  is  Gummert's  case. 
The  patient  was  35  years  old  and  had  seven  children. 
Her  chief  complaint  was  pain  on  walking  and  at  times 
retention  of  urine.  Gummert  in  summing  up  the  case 
considers  it  a  myoma  starting  from  the  urethral  muscu- 
lature. 

In  Doe's  case  (tibromyoma  of  the  urethro-vaginal 
septum)  the  tumor  was  as  large  as  one-half  an  orange 
and  he  called  attention  to  the  fact  that  there  were  no 
symptoms  produced  by  this  tumor. 

The  tumor  in  my  patient  though  very  small,  produced 
a  great  deal  of  pain  as  well  as  marked  urinary  symp- 
toms. 

In  this  connection  it  might  be  well  to  consider  the 
nature  of  some  of  these  large  tumors  during  their  early 
life — especially  the  larger  fibromyoinas.  Were  they 
filjromyomas  from  the  beginning  or  were  they  myomas 
which  have  undergone  connective  tissue  changes? 
Wetherill  seems  to  have  rather  firm  convictions  on  this 
point;  he  states  that  "there  is  little  doubt  that  the 
structure  of  the  tumor  removed  from  my  patient  had 
undergone  considerable  change  during  the  years  of  its 
existence,  its  muscular  fibres  degenerating.  Its  position 
and  origin  would  clearly  point  to  the  muscular  coats  of 
the  urethra  as    the    tissue  from  which  it  arose,  and  I 

2.  Ztschr.  f.  Gebnrtsch  u.  (Jvnak..  lS!t4.  xxviii.   i:{4. 
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believe  I  have  properly  classified  it  as  belonging  in  the 
rare  group  of  urethral  fibromyomata  originally  "perhaps 
of  the  leiomyoma  type. 

SUMMARY 

1.  True  myomas  of  the  female  urethra  are  very  rare. 

2.  The  small  size  of  the  tumor  in  this  patient  pro- 
duced a  great  deal  of  urinary  disturbance  and  pain. 

3.  Absence  of  trauma  as  an  etiological  factor   (e.  g. 
instrumental  delivery). 

4.  Origin  of  the  tumor  from  the  urethral  musculature. 
March  13.  1911. 


BLOOD     FIXDIXGS     AFTER     SALVARSAX 
IXJECTIOXS 

A.  H.  BAUGHER  and  R.  T.  VAUGHAX 

(From  the  Laboratory  of  St.  Luke's  Hospital.  Chicago) 

The  aim  of  this  work  was  (1)  to  make  a  series  of 
cases  of  complete  blood  examinations  before  and  fol- 
lowing intramuscular  salvarsan  injection  the  results  of 
which  might  be  used  as  a  criterion  in  subsequent  exam- 
inations:  (2)  to  determine  the  relation  of  the  blood 
(and  bone-marrow)  reaction  to  the  occurrence  of  sore- 
ness at  the  site  of  injection,  large  local  exudates  and  fever 
in  order  to  find  if  possible  whether  septic  infection  plays 
a  role  in  these  occurrences  and  if  so  its  relation  to  the 
technic  used;  (3)  to  determine  whether  a  possible  rela- 
tion exists  between  the  bone-marrow  changes  and  the 
mechanism  of  cure  after  the  injections:  and,  (4)  if  the 
action  of  the  drug  on  the  bone-marrow  corres])onds  to 
the- -action  of  other  arsenic  compounds,  to  secure  some 
light  on  the  question  whether  the  curative  action  of  the 
drug  is  that  of  arsenic  on  the  organism:  (5)  to  deter- 
mine whether  the  bone-marrow  reaction  is  severe  or 
mild,  destructive  or  stimulating — a  matter  of  impor- 
tance as  regards  dosage. 

We  have  been  able  to  secure  more  or  less  complete 
data  on  14  cases  treated  in  St.  Luke's  Hospital  in  addi- 
tion to  the  14  which  we  ourselves  have  studied.  Our 
method  of  study  was  as  follows :  A  blood  examination 
including  white,  red,  differential  counts,  hemoglolun  and 
iodophilia  determination?,  was  made  just  previous  to  the 
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injection  of  the  drug;  and  repeated  daily  thereafter  as 
long  as  the  patient  remained  in  the  hospital  or  under 
observation  and  permitted  the  examinations.  In  one  case 
counts  were  made  three  times  daily  for  two  day?  after 
injection,  in  order  to  observe  any  possible  daily  variation 
directly  following  the  injection. 

Our  resiilts  are  as  follows : 

The  number  of  white  Idood  corpuscles  rapidly  increase 
during  the  first  24  hours  and  this  increase  continues 
during  the  second  da}'  and  reaches  its  maximum  on  the 
second  to  fourth  day.  A  gradual  fall  then  occurs  reach- 
ing normal  or  slightly  above  by  the  sixth  to  tenth  day. 

The  average  count  of  our  most  complete  twelve  cases 
before  injection  is  8,631 ;  24  hours  after  the  injection 
10,123;  48  hours  after,  12,088:  72  hours  after.  11.362; 
96  hours  after,  10,859;  120  hours  after,  9,618.  and  144 
hours  after  (i.  e.,  six  days),  8,950.  slightly  above  the 
number  before  injection. 

In  four  cases  we  made  counts  after  the  seventh  day 
and  up  to  the  fourteenth  day.  These  counts  all  showed 
a  persistent  though  slight  leukocytosis.  One  count  made 
on  the  21st  day  after  injection  showed  10.800  leukocytes; 
but  in  this  case  the  number  before  injection  was  11,400. 

In  three  of  our  cases  the  total  white  count  at  the  end 
of  24  hours  was  slightly  below  that  before  injection ;  but 
the  usual  rise  occurred  in  all  three  cases  during  the 
ensuing  day  or  day  after. 

In  one  case  we  made  counts  three  times  daily  for  the 
first  two  days  following  injection.  This  case  showed 
also  a  slight  initial  drop  in  the  number  of  cells  during 
the  first  few  hours  but  thereafter  a  rapid  increase. 

The  polymorphonuclear  neutrophils  are  chiefly  respon- 
sible for  the  total  increase  in  the  white  cells.  From  an 
average  of  62.4  per  cent,  before  injection  the  percentage 
rises  to  68.8  per  cent,  at  the  end  of  24  hours;  after  48 
hours  to  70.5  per  cent.,  after  72  hours  to  74.2  per  cent., 
after  96  hours  to  74.7_  per  cent.;  there  now  occurs  a 
gradual  return  in  three  or  four  days  to  normal  or 
slightly  above. 

On  one  of  our  cases  on  which  we  made  differential 
counts  three  times  daily  for  the  first  two  days  after 
injection  a  fall  in  the  number  of  neutrophils  directly 
after  injection  occurred  but  the  usual  rise  appeared  on 
the  ensuiuCT  dav.    The  reseitililance  of  this  curve  to  that 
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of  antibodies  following  acute  intoxications  and  acute 
infections  should  be  noted. 

The  Ivmphocvtes  (total  count  of  large  and  small) 
show  a  progressive  relative  diminution  up  to  the  fifth 
day,  whereafter  they  gradually  return  to  normal.  For 
two  days,  however,  they  show  an  absolute  increase  and 
thereafter  until  they  return  to  normal  an  absolute  as  well 
as  relative  decrease.  The  average  of  twelve  cases  was 
2,372  before  injection,  and  2,486,  2,437,  2,138,  1,780 
and  1,762  on  the  five  successive  days  following  injection. 
One  case,  examined  three  times  daily  for  the  first  two 
days,  showed  a  relative  increase  in  the  first  few  hours 
followed  by  a  rapid  diminution. 

The  transitional  cells  and  large  mononuclears  were 
counted  together.  An  absolute  and  relative  increase  fol- 
lowing injection  occurs  which  attains  its  maximum  on 
the  second  to  fifth  day  and  gradually  returns  to  normal. 
The  percentage  in  twelve  cases  is  6.34  before  injection 
and  6.82,  8.1,  7.5,  7.8  and  7.35  on  the  succeeding  five 
days  after  injection. 

The  eosinophils  show  a  relative  and  absolute  diminu- 
tion following  the  injection,  reaching  a  maximum  on  the 
third  or  fourth  day  and  then  returning  rather  rapidly  to 
normal.  The  average  counts  are:  before  injection  2.2 
per  cent. ;  after  injection  1.26  per  cent.,  1.33  per  cent., 
0.56  per  cent.,  0.78  per  cent,  and  2.1  per  cent,  on  the  first 
five  successive  days.  One  case  examined  three  times  daily 
for  the  first  two  days  showed  an  initial  increase  in  the 
first  few  hours  after  injection,  followed  by  a  rapid  fall 
during  the  next  few  hours. 

The  mast  cells  were  too  few  in  numl)er  to  plot  a  dis- 
tinct curve  for  them  and  they  appear  in  general  to  fol- 
low the  eosinophils.  Myelocytes  were  rarely  seen,  only 
three,  all  neutrophils,  being  found  in  the  slides  exam- 
ined. Nucleated  reds  were  not  encountered  and  no  poly- 
chromatophilia  or  poikilocytosis  was  noted. 

Fresh  preparations  revealed  no  particular  abnormal 
changes  and  no  spirochetes  were  seen  in  the  specimens. 
Leukocytic  iodophilia  was  absent  in  every  case,  both  in 
fresh  and  in  old  preparations. 

The  red  blood  corpuscles  and  hemoglobin  showed  no 
constant  changes.  In  cases  which  gave  a  low  blood  count 
at  first  (3,000,000  to  4,000,000)  the  count  as  a  rule 
became  approximately  normal  within    four  to  six  days 
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after  the  injections.  In  two  eases  with  over  5,000,000 
red  cells  hefore  injection  the  count  decreased  ahout  half 
a  million  shortly  after  injection  and  remained  at  that 
figure  during  the  course  of  observation. 

CONCLUSIONS 

1.  The  absence  of  the  iodopbilia  reaction  and  the  not 
very  high  relative  increase  in  the  polynuclear  neutro- 
phils speak  distinctly  against  septic  infection  being  a 
prominent  factor  in  any  of  our  cases. 

2.  That  this  leukocytosis  may  be  part  of  the  mechan- 
ism of  cure  seems  to  us  probable. 

3.  The  dosage  of  salvarsan  used  in  these  cases  does  not 
produce  any  alarming  blood  symptoms  such  as  have  been 
described  in  cases  of  arsenic  poisoning  (i.  e.  higt  grade 
anemia,  hemolysis-hemoglobinuria,  jaundice,  etc.). 

4.  The  character  of  the  action  on  the  bone-marrow, 
in  the  doses  given,  was  distinctly  stimulating  in  every 
case,  indications  of  a  toxic  paralysis  of  the  marrow 
centers  of  hematogenesis  were  not  obtained. 

March  13.  1911. 


EEPOET    OX    TWO    CASES    OF    OSTEITIS 
DEFOEMAXS    (Paget^s    Disease) 

(From  Cook  County  Hospital,  Chicago) 
Emery  R.  Hayhi'rst  and  Adolph  Hartung 

Barlty.  Osteitis  deformans  is  among  the  rarest  of 
known  diseases.  First  described  by  Sir  James  Paget  in 
1877.  Packard,  Steele  and  Kirkbridge^  collected  67 
authentic  cases  up  to  1901.  Clopton-  was  able,  in  1906, 
to  collect  75  cases.  As  near  as  can  be  ascertained  the 
two  cases  here  presented  are  the  87th  and  88th  to  be 
reported. 

Definition. — According  to  Bowlby,  in  Allbutt  and 
EoUeston's  System,  osteitis  deformans  "is  a  very  chronic 
inflammation  of  bone  occurring  in  people  past  middle 
age,  implicating  many  bones,  and  accompanied  by  a 
peculiar  softening  and  bending  of  the  osseous  struc- 
ture.    .     .     .     There  is  no  implication  of  the  general 

1.  Trans.  Assn.  .\m.  Phys..  1901.  xvi.  (50(5. 

2.  Interstate  Med.  .Ioiu\.  190(5.  xiii,  2l'.>. 
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health,  and  no  affection  of  the  viscera.  .  .  .  The 
onset  is  quite  insidious.  The  skull  is  increased  in  thick- 
ness and  the  face;,  in  consequence,  appears  to  be  small 
compared  to  the  cranium.  Shortening  of  the  stature 
and  curvature  of  the  long  bones  is  another  feature.  The 
course  of  the  disease  is  slow,  and  usually  extends  over 
many  years.  Malignant  tumors  seem  to  occur  with 
osteitis  deformans  more  frequently  than  they  do  in  most 
elderly  people.  Indefinite  lesions  have  been  found  post- 
mortem in  the  spinal  cord."  To  the  above  we  would 
add :  The  absence  of  joint  involvement  as  part  of  the 
process,  the  nearly  symmetrical  character  of  the  bony 
changes,  co-existence  of  some  degree  of  organic  heart 
disease,  and  of  arteriosclerosis.  Its  specific  etiology  and 
pathogenesis  are  entirely  imknown.  Heredity  seems  to 
play  no*  part. 

Patient  J. — T.  P..  an  intelligent  Bohemian,  aged  34,  never 
married,  waitress  and  domestic,  came  to  America  in  1904; 
onset  of  disease  insidions,  first  noticed  in  1905,  or  when  she 
was  29  years  old.  This  makes  this  a  remarkably  early  age 
for  the  onset  of  the  disease. 

Patient  2. — J.  S.  R.,  American,  aged  59,  never  married, 
hotel  clerk,  laborer  and  peddler.  Onset  of  disease  after  a 
severe  attack  of  sciatic  rheumatism  (?)  in  1901,  or  when  he 
was  fifty  years  old. 

Immediate  CompIai)i1fi. — Patient  1  came  to  hospital  because 
of  her  progressing  deformities,  slight  "sticking"  pains  radiat- 
ing from  spine,  mild  headaches,  and  easy  fatigue.  Patient  2, 
because  of  sudden  onset  of  ascites  associated  with  some  gen- 
eral arasarca,  weakness,  pains  in  abdomen  and  legs,  cough  and 
expectoration,  and  generally  failing  health.  He  was  not  much 
concerned  about  his  deformities  but  complained  of  rheumatic 
pains  which  had  been  present  for  years. 

Previous  History. — Patient  1 :  Health  poor  to  8  years  of 
age,  good  ever  since.  Some  menstrual  irregularities.  All  gen- 
eral and  venereal  diseases  denied,  no  injuries,  operations, 
tumors.  Coitus  denied.  Habits  and  heredity  of  no  apparent 
moment.  Patient  was  the  fourth  of  five  children,  three  of 
whom  died  in  infancy,  two  older  and  one  younger  than  patient. 
One  brother  living,  2  years  older  than  patient.  We  had  the 
opportvuiity  of  examining  this  man,  physically  and  by  a?-ray, 
and  found  him  to  be  a  perfect  type  of  large,  well-built  man- 
hood, without  radiographic  evidence  of  bone  disease.  Patient 
2:  Usual  children's  diseases.  Health  always  good  to  50 
years  of  age,  when  he  Avas  afflicted  with  rlieumatism  for  six 
months,  three  months  of  which  he  spent  in  bed.     At  53  years 
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had  a  liglit  case  of  sniall-pox.  Gonorrliea  the  only  venereal 
disease  to  liis  knowledge.  Born  in  Baltimore,  lived  in  the  cen- 
tral states  all  his  life.  Used  alcohol,  tobacco,  tea  and  coffee 
lather  excessively.  Parents  lived  to  extreme  old  age.  No 
hereditary  causes  traceable.  Patient  the  yonngest  of  six  chil- 
dren, three  of  whom  readied  majority,  two  died  of  children's 
diseases. 

History  of  Diseofic. — Patient  1  said  hard  work  (but  evidence 
not  positive)  was  the  causal  factor.  Perhaps  also  old  ulcer 
on  left  shin,  present  past  twehe  years.  No  varicose  veins. 
Onset  insidious,  progressing  deformities,  dysmenorrhea,  never 
bed-ridden.  Course  subject  to  improvement  on  rest.  Able  to 
do  light  housework.  Patient  2  considered  climatic  exposure 
as  causal.  Also  had  a  small  ulcer  on  left  shin,  following  an 
injury  about  8  years  ago.  Onset  of  disease  followed  the  six 
months'  siege  of  rheumatism.  Progressing  deformities.  Able 
to  ambulate  with  crutches  and  has  been  a  peddler  for  the  last 
nine  years.  Patient's  ascites  yielded  rapidly  to  treatment 
while  in  hospital  and  he  was  soon  able  to  be  up  and  around, 
but  continued  very  weak. 

Physical  Examination. — Both  cases:  Light  complexion, 
features  and  mien  intelligent,  posture  ape-like,  arms  very  long. 
Woman  claimed  she  had  lost  6  inches  in  stature,  man  3  inches. 
Both  now  under  5  ft.  5  inches.  Weight,  woman,  128  pounds; 
man,  normal  135  pounds,  now  only  81  povmds.  Skin  negative; 
panniculus  adiposus  and  general  musculature  considerably 
wasted,  in  the  man  especially  so.  Temperature,  pulse,  and 
respiration  in  woman  normal  over  period  of  several  months. 
The  man  frequently  showed  subfebrile  temperatures  and  peri- 
ods of  indisposition. 

Both  cases  showed  decided  brachiocephalia  due  to  smooth, 
lateral  hypertrophies  of  cranium.  Cephalic  index:  Woman 
92.5,  man  92.3.  Percussion  notes  hollow  all  over  calvarium. 
Mastoids  normal.  Both  cases  had  perforated  left  tympani 
and  hearing  somewhat  affected  on  that  side.  Eyes,  with  fundi, 
normal  for  their  ages.  Faces  normal  (emaciation  in  case  of 
the  man  was  marked ) .  Both  gave  history  of  early  decay  of 
permanent  teeth.  The  woman  also  had  deviated  nasal  septum 
and  hypertrophied  tonsils.  In  both  cases  the  neck  was  nor- 
mal. In  the  woman,  sternal  end  of  right  claA'icle  much  hyper- 
trophied, ribs  apparently  normal,  except  that  their  posterior 
angles  were  unduly  prominent  and  gave  the  spine  a  sunken 
appearance.  Breasts  atrophied.  Spine  showed  upper  dorsal 
scoliosis,  some  kyphosis,  and  partial  ankylosis.  Lungs  showed 
some  dulness  upper  left  apex,  fine  crackling,  but  not  localized 
or  sticky,  rales  bilaterally  in  lower  lobes.  Heart  enlarged 
with  evidence  of  aortic  disease.     In  the  man  the  chest  showed 
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great    emaciation   l)iit    not    apparent    bony    deformities,    except 
static  kyphosis  and  partial  ankylosis.    Lungs  emphysematous, 

some   diiliiess    in    left    apex,   no   rales    (after   disappearance    of 


Fig.  1. — Osti'itis  d<'f<]rmaus  in  wnmaii.  Tibial  cuivaturt-s.  great 
size  and  length  of  limbs,  liroad  hips,  .short  trunk  with  transverse 
abdominal  crease,  prominence  of  right  clavicle,  and  brachiocephalia. 


ascites).     Heart  slightly  enlarged,  some  evidence  of  aortic  dis- 
ease. 
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In  both  cases  the  abdomen  was  typically  diamond-shaped, 
transverse  crease,  umbilicus  high,  gastroptosis  marked.  Iliac 
crests  were  lateral  to  and.  in  the  case  of  the  woman,  over- 
lapped the  lower  ribs.  The  man  showed  marked  hepatic  en- 
hirgenient    without    displacement. 

In  both  cases  the  pelvis  was  very  broad,  flat;  iliac  crests 
very    prominent,    much    hypertrophied.    but    curved    normally 


Fig.  2. — Osteitis  deformans  in  man.  sliowing'  typical  attitude. 


anteriorly.  In  the  woman,  pubic  hair  very  scanty,  hymen 
unruptured,  rectal  examination  negative.  In  tlie  male  genital 
and  rectal  examination  negative. 

In  the  woman  the  arms  appeared  long  because  of  shortened 
and  stooped  trunk.     Shafts  of  bones  of  arm  and  forearm  pecu- 
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liarly  curved  but  not  apparently  enlarged.  Joints  and  move- 
ments normal.  Suggestion  of  radial  arteriosclerosis.  The 
shafts  of  femurs  were  greatly  enlarged  and  anteriorly  curved, 
without  nodosities,  tender  points,  or  joint  involvement.  Tibiae 
were  similarly  but  more  markedly  affected.  Ulcer  scar  on  left 
shin.      All    measurements    of    left    liiiil)    sliohtlv    greater    than 


Fig.    3. — Forearm    of    woman,    showing    euivaturi's    unci    cyst-like 
formation  near  wrist. 


those  of  right.  Feet  and  hands  normal.  In  tiie  man  tlie  bones 
of  upper  extremities  seemed  entirely  normal,  but  arteries  were 
markedly  calcareous  and  palpable  throughout  length  of  arm. 
The  lower  extremities  showed  analogous  but  even  greater 
deformities  than  in  the  other  case.     In  addition  tibiae  showed 


Fig.  4. — Leg  of  woman,  showing  marked  enlarg 
coarse  trabeculation  ttirougbout  bone. 


.^ment  of  tibia  and 
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inward  curve  toward  their  distal  extremities.  Ulcer  scar  on 
left  shin.     Feet  and  hands  normal. 

Xervous  Syste))). — In  the  woman,  normal.  In  the  man  there 
were  ataxic  motor  symptoms  probably  due  to  vascular  dis- 
turbances. {During  one  examination,  the  patient,  after  talk- 
ing for  some  time,  developed  a  sudden  dysarthria,  evinced  by 
slurring  of  words  and  final  inability  to  articulate,  without 
previously  resting  for  some  minutes.  He  declared  he  had 
never  been  subject  to  this  stuttering  before  and  seemed  much 
alarmed.  When  seen  three  months  later,  this  dysarthria  nearly 
always  developed  after  a  prolonged  conversation.  May  not 
this  have  been  an  intermittent  involvement  of  Broca's  speech- 
area,  or  the  emissive  motor  speech-zone?) 

In  the  woman  the  urine,  sputum  and  feces  were  normal. 
Blood  sterile.  Secondary  anemia.  Tuberculin  tests:  Von 
Pirquet  positive,  forty-eight  hours:  hypodermically  .02  milli- 
grams caused  the  temperature  to  rise  to  90.8°  in  fifteen  hours 
with  some  associated  .symptoms.  Two  Wassermann  reactions 
were  made — one  by  Dr.  flensing,  in  laboratory  of  Michael 
Reese  Hospital,  and  one  by  Dr.  Harris  of  Cook  County  Hos- 
pital^both  negative.  In  the  man  the  urine  was  normal  over 
a  period  of  eight  months,  although  persistently  alkaline. 
Feces,  sputum  also  normal.  Blood  sterile.  Gastric  contents 
showed  a  greatly  diminished  amount  of  acidity  but  always 
free  HCl.  Secondary  anemia.  Wassermann  tests  by  Dr.  Men- 
sing  and  Dr.  Harris  proved  negative.  Tuberculin  tests:  Von 
Pirquet  negative;  hypodermically  tuberculin  caused  a  violent 
reaction,  temperature  shot  up  to  104.2°  F.  within  five  hours. 
Patient  was  quite  sick  for  two  days,  definite  physical  changes 
developed  in  both  lungs,  then  the  whole  disturbance  ended  as 
by  crisis  with  no  further  symptoms.  One  week  later  tubercle 
bacilli  were  found  in  large  numbers  in  the  sputum.  Two  weeks 
later  patient  liad  had  no  more  symptoms  and  was  enjoying 
his  usual  health. 

Later  History. — ^larcli  11.  I'.ill  :  Tlie  woman,  wlio  left 
hospital  last  summer,  has  again  returned  because  of  recur- 
rence of  the  ulcer  on  left  shin.  She  also  reports  that  her 
brother  died  after  six  weeks'  sickness  with  cancer  of  the  stom- 
ach, aged  37.  (This  is  the  man  previously  mentioned  as  exam- 
ined.) The  man  died  a  few  weeks  ago  of  fibroid  phthisis  and 
exhaustion. 

X-h'AY    EXAMIXATIOX    (DR.    IIARTUXG) 

Both  of  the  patients  were  subjected  to  a  thorough  j-ray 
examination  to  determine  the  extent  and  character  of  the 
pathologic  bone  changes.  Some  of  these  changes  are  shown  in 
the  radiographs  (Fig.  3.  4,  5).  Grossly,  these  correspond 
with    the    clinical    observations,    nanielv.    marked    bowing    and 
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enlargement  of  the  long  hones  and  hyperostoses  on,  and  thick- 
ening of  the  flat  bones.  Tlie  minute  changes  found  in  all  the 
bones  affected  were  a  coincident  porosis  and  sclerosis,  one  or 
the  other  process  predominating  in  different  parts.  The  fine 
markings  ordinarily  shown  in  the  cancellous  ends  of  the  long 
bones  were  replaced  by  a  coarse  trabeculation  which  extended 


Fig.  5. — Knee-joint  of  man  with  osteitis  deformans,  showing 
porosis  at  upper  end  of  tibia,  non-involvement  of  articular  surfaces 
and  marked  sclerosis  of  popliteal  artery. 


into  the  shaft  for  a  variable  distance,  in  some  instances  involv- 
ing the  entire  bone.  In  places,  subperiosteal  thickening  was 
clearly  discernible,  while  in  others  decalcification  beneath  the 
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periosteum  had  progressed  irregularly,  sinuilating  caries. 
Near  the  distal  end  of  both  the  ulnae  and  radii  of  the  woman, 
uniform  absorption  of  a  limited  area  had  occurred  resembling 
cyst  formation.  In  the  tibiae  of  both  cases  the  lumen  of  the 
medullary  canal  had  been  largely  encroached  on  by  irregular 
lamellse  of  bone. 

With  the  exception  of  the  spine,  the  joints  were  not  involved. 
The  process  extended  throughout  the  epiphyses,  but  there  was 
no  noticeable  irregularity  of  the  joint  surface;  nor  was  there 
any  undue  approximation  of  the  articular  surfaces  suggestive 
of  atrophy  of  joint  cartilage. 

The  spine  of  the  man  was  partially  ankylosed.  while  that  of 
the  woman  showed  a  definite  angulation  at  about  the  third 
dorsal  vertebra,  suggestive  of  Pott's  disease,  past  or  present. 

The  skulls  of  both  patients  showed  Avcll-marked  and  similar 
changes.  The  calvarium  was  markedly  thickened,  especially 
at  the  base:  external  hyperostoses  were  clearly  apparent  as 
well  as  abnormal  porosity  in  places.  The  cellae  turcicse  were 
found  approximately  normal. 

In  the  case  of  the  man.  numerous  calcareous  deposits  were 
shown  in  both  lungs.  He  also  had  so  advanced  arterioscle- 
rosis that  the  arteries  could  be  plainly  traced  in  the  radio- 
graphs throughout  their  course  in  both  upper  and  lower 
extremities.  Although  the  gross  changes  were  more  marked 
than  in  the  woman,  minute  bone  changes  were  more  general- 
ized in.  her  case,  including  practically  all  the  bones  except 
those  of  hands,  face,  feet  and  some  of  the  ribs.  In  the  man, 
the  femurs  were  but  slightly  involved,  and  the  upper  extremi- 
ties hardly  at  all.  except  about  the  proximal  ends  of  the 
humeri. 

The  more  or  less  generalized  distribution  of  the  process  as 
well  as  the  fairly  uniform  nature  of  its  manifestations  in  the 
various  parts  affected  are  sufficiently  characteristic  to  render 
an  a^-ray  examination  of  suspected  cases  of  great  value  in  the 
diagnosis.* 

March  13.  1011. 


*  Tho  authors  desire  to  thank  many  of  the  attending  physicians 
at  Cook  County  Hospital  for  valuable  comments  and  assistance,  par- 
ticularly Dr.  Frederick  Tice.  and  also  to  express  appreciation  to 
members  of  the  resident  staff  for  similar  services,  especially  Dr.  A. 
B.  Kruidenier,  Dr.  P.  R.  Kapsa  and  Dr.  R.  S.  Vanpelt.  Finally,  we 
desire  to  thank  the  attending;  physicians  in  whose  services  these 
patients  first  came.  Dr.  Theodore  Tieken  and  Dr.  L.  M.  Loeb,  for 
their  permission  to  report  the  cases. 
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OCCUPATIONAL   BRASS    POISONING 

EMERY   R.   HAYHURST 

(This  work  was  done  in  connection  witli  tlie  Illinois  Commission 
on  Occupational  Diseases) . 

Definition. — By  occupational  brass  poisoning  is  meant 
the  diseases  from  which  workers  in  the  brass  industry 
suffer.  Preeminent  among  the  afflictions  to  which  work- 
'ers  in  the  brass  foujidries  are  subject  is  an  acute  condi- 
tion known  as  brass  founders'. ague  (brass  chills,  Giess- 
fieber,  Staubfieber,  fievre  des  fondeurs,  while  the  work- 
men use  cruder  terms,  such  as  "the  shakes,"  "smelters' 
shakes"  and  "zinc  chills").  Brass  founder's  ague  is  an 
■acute  malaria-like  sickness  which  comes  on  in  the 
found rymen  or  any  who  are  exposed  to  the  vapors  which 
arise  from  the  metals.  Practically  all  recent  investiga- 
tors^ regard  them  as  an  expression  of  acute  zinc  poison- 
ing. The  existence  of  a  chronic  form  of  brass  poisoning 
has  never  been  proven,  nor  are  workers  in  other  brass 
industries  than  founding,  particularly  those  exposed  to 
brass  dust  in  polishing  and  buffing,  subject  to  any  dis- 
eases peculiar  to  this  alloy  itself. 

History  and.  Bihliography. — Historically  considered, 
the  brass  trade  has  always  had  an  ill-repute  from  a  health 
standpoint,  even  from  the  time  of  the  ancients.  The 
affection  known  as  brass  founder's  ague  was  confused 
with  malaria  until  the  year  1830,  when  Thackrah,^  in 
England,  first  described  it  as  a  separate  affection  peculiar 
to  brass  workers.  In  1845  it  was  recognized  and  de- 
scribed by  Blaudet,"  in  France.  In  1858'*  Greenhow,  in 
England,  on  the  basis  of  his  researches,  came  to  the  con- 
clusion that  "Brass  pourers  and  doubtless  all  workmen 
who  deal  with  zinc  vapors  are  easily  attacked  with  a  dis- 
ease similar  to  an  intermittent  fever  of  irregular  type." 
In  Germanv,  Schnitzer^  was  the  first  to  call  special 
attention  to  brass  chills,  in  1862.  In  1906,  J.  Sigel,^  in 
Wurtemberg,  Germany,  sums  up  the  entire  literature 
concerning  this  peculiar  malady  and  adds  the  results  of 

1.  Slg-el,  J.  :  Das  Giessfleber  und  seine  Bekiimpfung  mit  beson- 
derer  Berucksichtigung  der  Verhiiltnisse  in  Wiirtemberg,  Vrtjschr.  f. 
gerichtl.  Med.,  1906,  xxxii.  174. 

2.  Thackraii :  Essay  on  the  Effects  of  Arts.  Trades  and  Profes- 
sions on  Health  and  Longevity,  1830. 

3.  Blaudet  :    Annales  d'hvgiene  et  de  med.  leg.,  1845,  xxxiii,  462. 

4.  Greenhow  :    Med.  Chir.  Transact..  1862.  p.  180. 

5.  Schnitzer  :    Proussiche  Mediz.  Zeitung,  1862,  p.  198. 
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his  own  investigation,  principal  among  which  was  the 
demonstration  of  zinc  in  the  urine  after  a  brass  chill. 
The  literature  on  the  entire  subject  is  very  scarce.  In 
.\merica  a  few  articles  have  appeared  in  recent  years, 
usually  reports  of  individual  cases,  among  them  being 
one  by  Moyer  and  Laviu,**  of  Chicago,  in  1904:  also  one 
by  Pietrowiecz.^  in  1904.  The  disease,  as  well  as  chronic 
symptoms  of  brass  workers,  is  also  commented  upon  by 
George  M.  Kober.^  of  the  President's  Home  Commission. 
1908. 

General  Etiology. — There  are  many  conditions  which 
seem  to  influence  the  onset  and  severity  of  brass  chills. 
The  newer  workmen,  or  those  who  have  returned  to  work 
after  a  week's  vacation,  perhaps  only  after  a  day  or  so 
off,  as  over  Sundav.  are  the  most  liable.  Unless  the 
exposure  to  the  metallic  smoke  and  vapors  has  been 
unduly  severe,  the  workman  continues  at  his  vocation  all 
day  without  noticing  untoward  health  effects :  It  is 
usually  after  leaving  the  workshop  at  night  that  the 
sickness  comes  on.  Many  state  that  as  soon  as  the  cold 
outside  air  strikes  them  the  chill  is  inaugurated.  Hence 
the  chills  are  far  more  common  in  the  winter  than  in  the 
summer.  Many  state  that  while  riding  the  street-cars 
home,  or  perhaps  on  removing  the  clothes  to  go  to  bed 
in  the  evening  after  a  previous  period  of  indisposition, 
the  chill  begins.  The  men  claim  that  it  is  because  they 
breathe  more  vapors  in  the  winter  than  in  the  summer 
that  chills  are  much  more  frequent  in  this  season.  This 
is  because,  in  an  endeavor  to  keep  warm  while  at  work 
and  to  kee]i  the  furnaces  and  moulds  from  "chilling." 
the  windows,  doors  and  skylights  are  kept  practically 
closed  up;  hence  the  fumes  fail  to  escape  through  their 
usual  routes  of  ventilation  as  they  do  in  the  summer 
season. 

Brassman's  ague  occurs  almost  exclusively  among 
workers  in  brass  foundries,  but  also  in  foundries  in 
which  zinc,  alone  or  alloyed,  is  poured.  In  Illinois,  the 
only  process  in  vogue  of  reducing  crude  ores  to  recover 
the  zinc  is  one  of  volatilizing  the  zinc  in  huge  smelters. 


li.  Moyer  and  Lavin  :  Chronic  Brass  Poisoning — Brassworkers 
Ague.  Medicine.  19li4.  p.  335. 

7.  Pierrowiecz :  A  Case  of  Brass  Moulders'  Ague,  Jour.  Am. 
Med.  Assn..  1!KI4.  sliii.  46.5. 

S.  Kober,  (ieorgi-  M.  :  Industrial  and  Personal  Hvsiene.  1008. 
p.  40. 
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Here  an  investigation  showed  that  the  men  working 
around  the  smelters  occasionally  suffered  from  zinc 
chills,  or  "the  shakes"  as  they  were  wont  to  call  them. 
They  are  not  as  much  exposed  to  the  metallic  fumes, 
however,  as  men  who  work  in  hrass  foundries.  Brass 
chills  do  not  occur  in  iron  foundries  nor  in  bronze 
foundries.  Xeither  do  they  occur  among  galvanizers. 
the  reason  being  obviously  that  in  this  latter  process  the 
zinc  is  onlv  melted  and  is  not  heated  above  its  point  of 
volatilization.  The  method  of  alloying  is  of  great  influ- 
ence, as  the  frequency  of  the  chill,  other  conditions 
remaining  the  same,  is  almost  in  direct  ratio  to  the  per- 
centage of  zinc  contained  in  the  alloy.  Still  it  is  not 
simple  vaporous  zinc  nor  zinc  oxid  which  produces  the 
chills,  since  workmen  in  zinc  oxid  plants  are  not  subject 
to  them. 

About  70  to  80  per  cent,  only  of  workmen  seem  sus- 
ceptible to  the  vapors  from  brass  and  experience  the 
chills.  Hence  some  natural  immnnity  seems  to  exist. 
Also  a  tolerance  occurs  in  about  70  to  75  per  cent,  of 
workmen  who  work  steadily  at  the  trade.  A  further  20 
to  25  per  cent,  sicken  more  or  less  regularly,  but  usually 
not  severely.  Only  in  very  rare  cases  do  these  attacks 
occur  so  continually  that  a  change  of  occupation  is  neces- 
sary. All  factors  which  tend  to  lower  natural  vitality 
are  predisposing  to  brass  chills,  especially  alcoholism, 
poor  quality  of  food  as  is  consumed  by  a  large  proportion 
of  the  foreign  workmen,  irregular  hours,  and  excesses  of 
all  kinds.  In  addition  weak,  anemic  individuals,  young 
persons,  and  women  are  more  subject  to  brass  chills  than 
are  robust  individuals. 

Chicago  Brass  Foundries. — During  the  summer  of 
1910  I  had  the  opportunity  of  making  an  investigation 
of  the  brass  industry  in  Chicago  for  the  Illinois  Com- 
mission on  Occupational  Diseases.  Eighty-nine  brass 
foundries,  all  of  any  note  in  the  city  of  Chicago,  were 
investigated,  representing  in  all  2.212  employees  within 
the  foundries.  Sixty-three  of  the  foundries  were  ac- 
knowledged as  the  centers  of  trade  sickness,  either  by 
workmen  or  officials.  A  total  of  301  workmen  and  offi- 
cials was  consulted  of  whom  203  gave  evidence  of  trade 
sickness.  Of  187  workmen,  146  reported  that  they  were 
subject  to  brass  chills.  Forms  of  sickness  complained 
of  (divided  as  to  foundries)  : 
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Brass  chills,  45  foundries. 

Smoke  inhalations,  26  foundries  (especially  fumes 
from  oil-blast  furnaces). 

Other  acute  sicknesses,  4  foundries. 

Other  chronic  sicknesses,  20  foundries  (respiratory, 
gastro-intestinal) . 

Temperature  variations,  11  foundries. 

Fatigue,  3  foundries. 

Of  the  total  of  2,212  men,  seventeen  Avere  over  50 
years  of  age ;  about  sixty  over  45  years  of  age ;  and  about 
180  over  40  years  of  age ;  showing  that  nearly  2,000  were 
under  40  years  of  age.  A  large  proportion  of  these 
workmen  were  Polanders  and  Bohemians.  However, 
many  of  the  skilled  moulders  were  Americans,  Germans 
and  Scandinavians.  Alcoholism  is  excessive  among  them, 
many  workmen  erroneously  considering  alcohol  antidotal 
to  the  effects  of  the  brass  fumes. 

Symptoms. — Brass  chills,  the  peculiar  disease,  will  be 
considered  first.  The  symptoms,  which  appear  usually 
several  hours  after  the  pouring  of  brass  or  after  an 
exposure  to  the  metallic  smoke  arising  from  the  metal 
set  in  with  a  dry,  parched  throat,  an  irritating  and 
improductive  cough,  a  feeling  of  constriction  in  the 
chest,  lassitude,  more  or  less  anorexia,  followed  occa- 
sionally by  nausea  and  sometimes  emesis.  Within  one  to 
four  hours  chilly  sensations  begin  to  be  noticeable  while 
a  slight  dull  headache  develops.  The  workman  usually 
lies  down  or  takes  to  his  bed.  The  chills  rapidly  increase 
into  a  distinct  rigor,  which  may  last  from  a  half  to  two 
or  three  hours.  Xo  amount  of  external  heat  or  blankets 
appears  to  lessen  the  rigor.  Also  there  is  a  great  desire 
to  imbibe  hot  drinks  and  stimulants.  Accompanying 
the  chills  and  rigor  there  are  usually  muscular  cramps 
and  sharp  joint  pains.  The  victim  feels  that  he  is 
deathly  sick.  These  symptoms  end  almost  by  crisis  and 
are  followed  at  once  by  a  most  profuse  perspiration, 
while  the  prostration  lasts  for  several  hours  longer.  In 
many  cases  there  is  a  distinct  rise  in  temperature  during 
and  following  the  chills,  but  it  is  not  constant  and  may 
be  subnormal.  It  does  not  usually  mount  high.  Fol- 
lowing the  stage  of  perspiration  the  victim,  quite  pros- 
trated, falls  into  a  deep  and  restful  sleep  from  which  he 
awakens  with  no  remaining  symptoms  of  his  recent 
experience   other   than    a    little    exhaustion,   perhaps    a 
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metallic  taste  in  his  mouth  and  a  temporary  loathing  of 
food.  The  entire  attack  usually  lasts  from  5  to  20  hours, 
seldom  longer. 

The  pulse  during  the  chill  is  small  and  rapid  (120 
to  130  per  minute).  The  respiratory  rate  is  not  much 
affected.  The  blood  findings  during  and  after  a  chill 
have  been  reported  by  most  investigators  as  entirely 
normal,  although  some  have  found  a  slight  leukocytosis. 
The  urine  after  a  severe  chill  invariably  shows  albumen 
and  casts  which  clear  up  within  a  day  or  so.  In  1906 
J.  SigeP  proved  the  presence  of  zinc  in  the  urine.  He 
also  found  the  absence  of  carbon  monoxid  hemoglobin 
by  spectroscopic  examination  of  the  blood  at  any  stage 
of  the  sickness.  WeyP  comments  on  associated  splenic 
enlargement. 

In  addition  to  brassman's  ague,  respiratory  diseases 
are  very  common  (chronic  bronchitis  and  pulmonary 
tuberculosis),  while  older  workmen  invariably  complain 
of  gastro-intestinal  symptoms  such  as  chronic  dyspepsia, 
biliary  trouble,  occasionally  gall  stones;  often  they  are 
slightly  icteroid.  Constipation  is  the  rule  among  them 
and  hemorrhoids  are  a  common  complaint.  Pyorrhea 
alveolaris  and  carious  teeth  are  common.  The  frequency 
of  anemia,  ill-nourishment  and  emaciation  has  long  been 
cited  as  characteristic  of  older  brass  moulders. 

The  finishing  processes  upon  brass  castings  may  be 
associated  with  some  diseases.  These  processes  consist 
of  turning,  filing,  grinding,  polishing  and  buffing,  all  of 
Avhich  produce  clust.  The  diseases  found  in  these  trades 
are  bronchitis  and  pulmonary  tuberculosis.  It  does  not 
appear  that  the  metallic  dust  particles  of  brass  inhaled 
or  swallowed  are  any  more  poisonous  in  themselves  than 
so  much  iron  dust.  Brass  dust  may  cause  a  simple  der- 
matitis, "brass  itch,"  due  principally  to  infrequent 
bathing. 

Prognosis. — The  effect  of  the  brass  trade  on  longevity 
is  stated  in  Oliver's  Avork.^°  "Only  ten  brass  workers  out 
of  1,200  casters  in  Birmingham,  England,  were  found 
living  beyond  60  years.  A  superannuation  insurance  for 
brass  founders  to  begin  at  55  years  of  age  had  only  three 
applicants  in  a  period  of  some  ten  years."  "Brass  foun- 
ders ague     ...     is   only  an  acute  expression  of   a 

n.   Wevl  :    Handbnch  dor  Arl.clterkrankheiten,  1908,  Note.  p.  114. 
10.   OUver  :    Dangerous  Trades,  1902,  p.  461. 
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chronic  malady,  and  one  which  rarely  or  never  comes 
within  the  range  or  experience  of  practicing  physicians. 
In  the  out-patient  department  of  the  Birmingham  hos- 
pitals, one  meets  with  enormous  numhers  of  brass  work- 
ers complaining  of  various  pulmonary  and  gastric  dis- 
orders; but  an  experience  of  many  years  has  never  yet 
produced  to  us  a  case  of  this  so-called  ague,  although 
questions  will  very  frequently  elicit  the  statement  of  its 
occurrence." 

Oliver  places  the  mortality  rate  among  brass  workers 
at  two  and  one-half  times  that  of  the  agriculturist, 
respiratory  diseases,  particularly  tuberculosis,  being  the 
commonest  cause  of  death. 

Treatment. — The  chief  means  of  preventing  brass 
chills  lie  in  the  prophylaxis.  This  consists  in  proper 
hygienic  arrangements  in  the  foundries,  regulations  of 
the  habits  of  the  workmen,  and  large  roomy  quarters. 
All  furnaces  and  furnace  areas  should  be  provided  with 
hoods  and  stacks  to  draw  off  escaping  vapors.  In  addi- 
tion, ceiling  ventilators  or  sky-lights,  and  suction-fans 
should  be  provided  in  the  foundry  room  proper.  Fur- 
nace room  should  be  separated  from  the  balance  of  the 
foundry.  In  large  foundries  with  good  ventilation, 
either  natural  or  artificial,  brass  chills  practically  never 
occur.  Individual  precautionary  measures,  such  as 
sponges,  respirators,  etc.,  have  a  restricted  value,  but 
are  generally  little  and  reluctantly  used.  Sickly  or 
anemic  workmen,  boys  and  women  should  not  be  em- 
ployed in  brass  foundries.  The  prevention  of  metallic 
fumes  seems  impracticable,  although  they  can  be  largely 
absorbed  by  adding  silicates,  llourids  and  l)orate  to  the 
slag.^  Workmen  should  not  eat  in  foundry  quarters 
where  the  air  is  filled  with  the  metallic  dusts ;  they 
should  be  allowed  time  for  washing  up  before  eating, 
and  longer  lunch  periods. 

Xo  specific  treatment  for  brass  chills  has  been  dis- 
covered. As  AVeyl  in  his  "Handbuch  der  Arbeiterkrank- 
heiten,"^  says : 

The  moulders  consider  the  fever  so  commonplace  and  matter- 
of-course — only  a  few  having  been  exempt  and  many  have  had 
it  as  much  as  one  hundred  times  and  more — that  they  do  not 
go  or  send  to  the  physician  on  account  of  same.  At  all  events, 
physicians,  on  this  account,  have  rarely  had  the  opportunity 
of  observing  brass  founder's  ague. 
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Most  of  the  workmen  resort  to  whisky,  although  only 
a  few  declare  that  it  is  antidotal.  It  is  simply  a  tradi- 
tional remedy.  The  more  careful  and  observing  work- 
men use  mild  emetics,  since  they  claim  that  the  produc- 
tion of  vomiting  relieves  the  chilly  sensations  at  once, 
while  a  good  purge  seems  as  beneficial  as  anything. 
Many  of  them  seem  to  derive  some  benefit  from  drink- 
ing hot  milk,  to  which  they  often  add  pepper.  Sigel 
suggests  that  the  workmen  use  sodium  bicarbonate  to 
form  insoluble  zinc  carbonate,  but  says  that  inasmuch  as 
most  of  the  metal  finds  its  portal  of  entry  by  way  of  the 
respiratory  system,  this  can  do  but  very  little  good. 

The  Pathogenesis  of  Brass  Chills. — The  exact  metal 
or  alloy  which  is  responsible  for  brass  chills  has  not  yet 
been  proven.  The  question  is  a  difficult  one  because  of 
the  number  of  contaminating  metals  and  impurities  in 
the  process  of  manufacturing  brass. 

Brass  is  an  alloy  composed  of  copper  and  zinc,  the 
better  quality,  red  brass,  consisting  of  two  parts  copper 
and  one  part  zinc.  However,  as  these  two  metals  com^- 
bine  in  practically  all  proportions  many  alloys  are 
possible.  Zinc,  being  by  far  the  cheaper  of  the  two 
component  metals,  is  apt  to  have  its  percentage  much 
increased  until  a  so-called  "cheap  yellow  brass"  is  pro- 
duced. Bronze  is  an  alloy  consisting  of  copper  and  tin 
in  the  ratio  of  about  9  to  1.  In  the  industry,  however, 
red  brass  is  very  often  styled  bronze,  although  zinc  is 
the  other  component  instead  of  tin.  It  is  only  rarely 
that  these  two  or  three  metals  are  used  exclusively  in 
the  particular  alloy  to  be  made,  but,  for  the  purpose  of 
conveying  certain  physical  properties  to  the  casting,  cer- 
tain other  substances  are  added,  such  as  lead,  phos- 
phorus, nickel,  antimony,  and  aluminum.  There  are 
some  threescore  of  these  various  compositions  which  are 
well  known  and  are  made  up  for  certain  purposes  in 
nearly  every  brass  foundry.  Also  from  one-third  to  one- 
half  of  the  metal  melted  up  consists  of  old  scrap-brass, 
copper  and  bronze  of  very  uncertain  composition  and 
covered  with  oxids,  carbonates,  silicates,  etc.  Conse- 
quently brass  founders  are  dealing  with  large  amounts 
of  copper,  zinc  and  tin,  while  it  must  not  be  overlooked 
that  the  other  metals  and  salts  mentioned,  and  some- 
times arsenic  and  cyanide  compounds,  enter  into  the 
industrv. 
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The  Fahrenheit  nieltino-  points  of  the  metals  concerned 
are  copper  2.000°.  zinc  r:3°,  lead  612°,  and  tin  1-42°. 
In  making  German  silver,  nickel  is  used,  which  melts 
at  nearly^ 2.800°.  The  alloy  of  brass  itself  melts  at 
1.834°.  Hence  the  melting  point  of  brass  and  some  of 
the  harder  metals  is  far  above  the  volatilization  point 
of  some  of  the  softer  metals;  zinc,  for  instance,  vola- 
tilizes at  932°,  hence  it  l^ecomes  vaporous  at  a  temper- 
ature nearly  1,000°  below  that  required  to  make  brass. 

The  volatilization  of  the  metals  in  makino-  brass  is 
accompanied  by  a  display  of  blue-green  flames,  scintil- 
lating sparks,  and  marked  deflagration,  especially  of  the 
zinc  component.  A  white  smoke  arises  above  the  metals, 
out  of  which  small  snow-like  flakes  sublime.  It  is  this 
whitish  smoke  and  its  sublimation  products  that  are  the 
cause  of  brass  chills.  Many  analyses  of  this  smoke  and 
its  products  have  been  made,  but  no  two  authorities  agree 
on  the  same  findings,  as  might  be  expected  from  the 
inconstant  composition  of  the  alloys  producing  it.  A 
typical  analysis  taken  from  "Dangerous  Trades"  by 
Oliver.  1902,  page  -456,  is  as  follows : 

Organic  matter    39.42 

Oxid  of  zinc    2S.S2 

Oxid   of   iron    ■  2.78 

Copper    1.71 

Silicates     9.14 

Moisture    9.64 

Other  matter    8.49 


100.00 

Analysis  of  a  similar  specimen  made  for  the  Illinois 

Commission  on  Occupational  Diseases^^  gave 

Zinc     44.9 

Lead 0.8 

Others  have  reported  the  presence  of  cadmium,  nickel, 
sulphur,  traces  of  arsenic,  phosphorus,  and  other  metals 
and  acids. 

Although  zinc  has  always  been  held  tlie  metal  chiefly 
to  blame  for  brass  chills  it^i  necessary  combination  with 
copper  has  been  stoutly  maintained  up  to  1905.  when 
SigeP  first  showed  brass  chills  occurring  in  foundries 
where  no  copper  nor  iron  could  be  demonstrated  in  the 
sublimation  product.    Sigel  came  to  the  conclusion  that 

11.  Report  of  Commission  on  Occupational  Diseases  to  His  Excel- 
lericy,  Governor  Charles  S.  Deneen,  State  of  Illinois,  1911,  p.  54. 
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the  chills  were  due  to  the  entrance  into  the  system  of 
metallic  zinc  in  the  form  of  zinc  dust  and  i7i  statu 
nascendi.  He  did  not  succeed  in  proving  that  pure  zinc 
would  cause  brass  chills  although  he  seems  to  have  nar- 
rowed the  cause  to  zinc  or  possibly  some  of  its  simple 
salts,  probably  the  oxid.  But  zinc  oxid  and  pure  zinc 
are  practically  without  effect  and  certainly  do  not  pro- 
duce chills  or  rigor;  also  we  have  evidence  to  the  fact 
that  workers  in  zinc  oxid  plants  who  come  in  contact 
with  the  purer  forms  of  zinc,  volatilized,  do  not  suffer 
from  the  syndrome  of  chills  and  sweats. ^- 

Xone  of  the  other  metals  used  in  the  alloys  mentioned 
are  known  to  cause  symptoms  at  all  resembling  brass 
chills  when  used  by  themselves  or  separate  from  zinc. 
Also  the  simple  inhalation  of  brass  dust,  as  among 
polishers  and  buffers,  never  causes  brass  chills.  The  real 
cause  must  be  the  inhalation  of  sublimation  products, 
and  these  sublimation  products  must  contain  zinc. 

Animal  experiments  to  settle  the  question  were  first 
made  by  Hofman  and  Lehman, ^^  in  1903,  on  cats, 
rabbits,  dogs  and  pigeons  which  were  exposed  to  vapors 
from  brass  produced  in  the  laboratory.  Although  vari- 
ous toxic  symptoms  followed  none  of  the  animals  suf- 
fered from  chill.  In  the  ]\remorial  Institute  for  Infec- 
tious Diseases.  Chicago,  J.  C.  Corper  and  I  tried  similar 
experiments  on  guinea-pigs.  By  arrangements  with  a 
local  brass  foundry  where  conditions  seemed  favorable 
we  first  exposed  thirty  guinea  pigs,  with  proper  controls, 
to  the  inhalation  of  brass  fumes  rich  in  zinc.  Xo  typical 
chills  developed,  although  some  of  the  animals  were 
exposed  for  nearly  six  hours.  Except  stupiditv.  no  un- 
usual s;\-mptoms  developed  within  six  hours,  and  in  some 
experiments  10  hours  after  the  exposures,  but  before 
thirty-six  hours  one-third  of  the  animals  were  discovered 
dead  in  their  cages,  the  balance  being  in  their  usual 
health.  Mr.  Corper  found  congestion  of  the  internal 
organs  and  especially  the  kidneys,  the  bladders  being 
greatly  distended,  and  the  urine  gave  definite  tests  for 
zinc.  In  the  second  experiment  with  another  batch  of 
thirtv  guinea-pigs,  conducted  as  near  like  the  first  as 
possible,  no  chills  appeared  nor  deaths  followed.     We 

12.  From  the  superintondent  of  a  larjre  Illinois  zinc  smelting  com- 
pany, a  chemist,  who  says  that  he  was  formerly  superintendent  of  a 
zinc  oxid  plant  where  zinc  chills  were  unknown. 

13.  HofCman  :    Studie  Ueber  Giessfieber.  Wiirzburg;    1903. 
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next  determined  to  expose  animals  to  vapors  of  pure 
metals  and  to  this  end  Mr.  Corper  has  developed  a  small 
brass  foiindr}'  and  an  exposure  tower,  and  has  recently 
perfected  an  electric  spark  test  for  finding  minute  traces 
of  metals  which  are  to  be  traced  through  the  lungs,  blood 
and  urine  of  exposed  animals.  In  the  fall  of  1910  I 
found  that  so-called  zinc  chills  existed  among  the  zinc 
smelters  of  La  Salle  County, ^^  Illinois.  The  raw  ore 
used  consists  of  zinc  blende  (sulphide  of  zinc).  These 
ores  contain  no  copper  or  arsenic,  and  only  traces  of 
iron,  lead,  manganese  and  magnesium;  31  per  cent,  of 
sulphur  is  present,  as  well  as  oxids  and  silicates,  leav- 
ing less  than  1  per  cent,  of  undetermined  matter.  How- 
ever, neither  sulphur,  silicates  nor  any  of  the  other 
metals  present  are  known  to  produce  a  chill,  fever  and 
sweat  syndrome. 

Our  hypothesis  is  that  so-called  l)rass  founders'  ague 
is  due  to  the  inhalation,  not  of  that  portion  of  the  vola- 
tilized zinc  which  sublimes,  either  as  fine  zinc  dust 
particles,  or  jet  as  zinc  oxid,  but  to  that  which  sublimes 
as  zinc  sulphid,  sulphite,  or  thiosulphate.  Our  reasons 
for  this  assumption  are  that  among  the  constant  com- 
ponents of  the  fumes,  following  inhalation  of  which 
"brass  chills''  occur,  are  zinc,  oxygen  and  sulphur.  In 
zinc  smelting  and  in  brass  making  in  Illinois  one  of  the 
impurities  is  invariably  sulphur.  Workmen  often  were 
wont  to  say  they  believed  the  sulphur  with  the  zinc 
fumes  caused  the  chills.  A  little  higher  oxidation  prod- 
uct, zinc  sulphate,  is  known  to  be  toxic.  Xeither  pul- 
verized zinc  nor  zinc  oxid  are  toxic  in  any  dosage  since 
practically  non-absorbable.  The  contention  of  the  inha- 
lation of  zinc  in  statu  nascendi  is  untenable  since  vapors 
at  773  F.  are  irrespirable.  That  zinc  might  be  inhaled 
and  absorbed  as  some  su]-)er-oxid  is  possible,  but  physi- 
cally and  chemically  problematical.  Finally  it  is  not 
the  inhalation  nor  the  absorption  of  the  zinc,  in  what- 
soever form  it  gains  entrance,  which  causes  the  chill ; 
for,  if  such  Avere  the  case,  the  symptoms  would  develop 
at  once  instead  of  several  hours  after  the  exposure ;  but 
it  is  the  elimination  of  the  absorbed  zinc-sulphur  com- 
pound which  has  been  oxidized  in  the  body  to  a  toxic 
form,  perhaps  zinc  sulphate.  This,  reaching  the  kidneys 
and  perhaps  the  liver,  produces  an  acute  local  toxic 
reaction    (which   in  some  cases  may  become  an  actual 
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parenchymatous  inflammation).  To  this  congestion  in 
the  eliniinative  organs  the  chill  is  due.  Also  the  hodv 
fluids  are  capahle  of  holding  only  a  limited  amount  of 
zinc  in  solution  so  that  a  hindrance  to  absorption  exists 
as  soon  as  the  saturation  point  is  reached.  Further- 
more, enough  is  never  absorbed  and  held  in  solution  in 
the  body  at  any  one  time  to  produce  a  fatal  issue  during 
its  elimination.  The  eliniinative  organs  also  soon  gain 
an  immunity,  therefore,  symptoms  are  not  continuous. 
The  immunity  developed  in  these  organs  is  only  tran- 
sient, consequently  a  few  days'  freedom  from  exposure 
soon  renders  the  individual  again  susceptible.  The 
above  seems  a  plausible  hypothesis,  and  it  is  our  purpose 
to  follow  the  zinc  through  the  system,  employing  the 
electric  spark  test  to  identify  the  metal  in  the  media 
and  tissues,  in  an  attempt  to  verify  this  hypothesis. 

In  the  discussion  of  this  paper.  Dr.  Harold  N.  Moyer 
and  Dr.  A.  A.  Goldsmith  raised  the  point  of  the  occur- 
rence of  the  greenish  line  on  the  gums  or  teeth  of  brass 
moulders.  It  may  be  said  in  brief  that  this  sign  is  not 
peculiar  to  workmen  who  suffer  from  brass  foimders' 
ague,  but  that  greenish  lines  about  the  gums  and  teeth, 
green  hair,  and  green  perspiration,  all  of  them  existing 
for  a  few  days  after  several  scrubbings,  are  common  in 
all  workmen  exposed  to  the  dusts  of  brass  or  copper  or 
any  alloy  containing  copper,  the  definiteness  of  the  signs 
being  in  proportion  to  the  exposure  to  copper. 

March   13.   1911. 


PRIMARY    CARCINOMA    OF    THE    PROSTATE 
AI^D    OF    THE    STOMACH    WITH    METAS- 
TASES,   AND    AMEBIC    DYSENTERY  , 
IN     THE     SAME     SUBJECT 

B.  M.  LINNELL,  H.  C.  WERNICKE  axd  F.   F.  SLYFIELD 

The  patient  was  a  man,  aged  50,  who  always  had  lived 
in  or  near  Chicago,  and  who  came  under  observation  in 
Februar}^,  1909  (Central  Free  Dispensary  and  Presby- 
terian Hospital,  services  of  Dr.  J.  B.  Herrick  and  Dr. 
Dean  Lewis).  Since  March,  1908,  symptoms  of  dysen- 
tery. MuQus,  blood  and  ameba?  in  the  stools ;  ulcers  in 
the   rectum   and   in   shreds   from   the    margins   thereof 
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iiuinerous  amebse.  which  were  constantly  present  in 
stools  for  over  three  months.  Since  August,  1909, 
vomiting.  Xo  free  HCl  in  gastric  juice  and  lactic  acid 
present  in  February,  1909.  Under  irrigations  with  solu- 
tions of  quinin  sulphate  (1  to  4,000  and  stronger),  fol- 
lowed by  colostomy,  April  30,  1909,  permitting  irriga- 
tion from  above,  the  dysentery  improved  very  much. 
For  some  months  jirevious  to  Xovember,  1909.  attacks 
of  pain  about  the  buttocks  and  rectum  at  intervals  of 
about  two  weeks,  the  attacks  becoming  more  frequent, 
almost  constant.  Xovember  1st  the  prostate  gland  was 
greatly  enlarged,  nodular  and  of  stony  hardness.  There 
appeared  to  be  small  tumors  in  the  ribs,  sternum, 
pcapulfe  and  bones  of  the  pelvis.  Partial  prostatectomy 
December  1.  1909.    Death  February  8,  1910. 

Anatomical  diagnosis  (Dr.  D.  J.  Davis)  : — Carcinoma 
of  the  prostate  with  extension  to  adjacent  structures; 
carcinoma  of  the  stomach  at  margin  of  scar  near  pylorus ; 
metastatic  carcinomas  of  lungs,  peritoneum,  spleen,  kid- 
neys, ribs,  sternum,  bones  of  the  pelvis;  numerous  scars 
in  the  large  intestine;  diphtheritic  cystitis. 

The  tumors  of  the  stomach  and  of  the  prostate  were 
of  the  adenocarcinomatous  type  which  was  reproduced 
in  all  the  metastases  examined.  The  process  in  the  wall 
of  the  stomach  involved  an  area  about  2  cm.  in  diameter 
and  about  1  cm.  in  thickness  and  was  situated  at  the 
peiiphery  of  a  scar  in  the  posterior  wall  which  was  about 
8  cm.  in  diameter. 

Ai)ril   in.  ]nii. 


FUETHER  STUDIES  OX  PARATHYEOID 
TETAXY 

( From  the  Hull  I'hysiologlcal  Laboratory  of  the  University  of 
Chicago) 

A.  J.  CARLSOX  AND  CLARA  JACOBSOX 

The  ammonia  content  of  the  blood  of  dogs  in  para- 
thyroid tetany  is  practically  the  same  as  that  of  the  blood 
of  normal  dogs,  contrary  to  the  findings  of  MacCallum 
and  Yoegtlin,  and  previous  result  by  the  authors. 

There  is  no  difference  in  the  ammonia  content  of  the 
blood  of  parathyroidectoniized  dogs  before  and  after  the 
tetany  symptoms  liave  been  ■  suppressed  by  the  intra- 
venous injection  of  calcium  lactate. 
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The  rapidity  and  duration  of  the  action  of  calcium 
and  strontium  salts  in  suppressing  parathyroid  tetany 
varies  indirectly  with  the  severity  of  the  excitation  symp- 
toms and  the  degree  of  cachexia.  In  the  later  stages  the 
calcium  salts  have  little  or  no  action  even  on  the  excita- 
tion symptoms.  The  strontium  salts  appear  to  be  as 
efficient  as  the  calcium  salts  in  suppressing  the  tetany. 
These  salts  are  much  less  efficient  in  suppressing  the 
ammonia  tetany  (intravenous  injection  of  XH^Cl)  than 
the  parathyroid  tetany.  Even  extreme  parathyroid 
tetany  (status  epilepticus)  does  not  extend  posterior  to 
the  region  of  transverse  lesion  of  the  spinal  cord.  This 
is  true  only  for  the  milder  form  of  ammonia  tetany,  the 
severe  ammonia  tetany  is  not  influenced  by  spinal  cord 
transsection.  Dogs  in  ammonia  tetany  exhibit  a  degree 
of  hyperexcitability  to  auditory  stimuli  not  found  in 
parathyroid  tetany.  These  facts  seem  to  render  the 
ammonia  intoxication  hypothesis  in  parathyroid  tetany 
untenable. 

Parathyroid  tetany  is  temporarily  suppressed  by  intra- 
venous injections  of  hypertonic  sugar  solutions,  albu- 
moses,  extracts  of  the  hypophysis,  amyl  nitrite,  stimula- 
tion of  the  vagi  (afferent  or  depressor  fibres).  It  is  also 
temporarily  suppressed  by  hemorrhage  "without  trans- 
fusion. All  these  measures  lower  the  blood  pressure  and 
probably  suppress  the  tetany  by  lowering  tlie  excitability 
of  the  central  nervous  system  through  partial  anemia. 
This  is  probably  the  mode  of  action  of  the  extracts  of 
other  organs  (thyroid,  thymus,  pancreas,  etc.)  that  have 
proved  to  be  efficient  in  the  hands  of  other  investigators. 
Inhalation  of  amvl  nitrite  suppresses  temporarily  the 
milder  parathyroid  tetany  symptoms.  There  can  lie 
nothing  specific  in  the  action  of  the  above  measures  in 
parathyroid  tetany.  The  action  of  the  calcium  and  the 
strontium  salts  is  not  primarily  on  the  circulation.  The 
intravenous  injec-tion  of  these  salts  slows  the  heart  and 
lowers  the  blood-pressure  temporarily,  but  not  sufficiently 
to  cause  cerebral  anemia.  The  arterial  pressure  in  para- 
thyroid tetany  is  usually  high. 

Parathyroid  tetany  in  dogs  is  a  variable  symptom 
complex.  In  the  early  stages  there  are  periods  of  spon- 
taneous recovery.  These  periods  become  shorter  with 
the  increasing  cachexia.  There  is  visually  vomiting, 
anorexia,  and  diarrhea.     Post-mortem  examination  re- 
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veals  in  the  majority  of  the  cases  hyperemia,  hemor- 
rhages and  ulcers  of  the  duodenal  and  pyloric  mucosa. 
The  primary  or  secondary  relation  of  these  phenomena 
to  the  tetany  is  not  clear. 

The  action  of  the  calcium  and  strontium  salts  and  of 
hypertonic  solutions  can  be  accounted  for  by  their  direct 
depressor  action  (primarily  on  the  central  nervous  sys- 
tem). Other  measures  that  have  proved  to  be  temporary 
palliatives  in  parathyroid  tetany  depress  the  central 
nervous  system  by  partial  anemia.  It  then  seems  that, 
with  the  exception  of  transplantation,  none  of  the 
measures  that  have  so  far  been  shown  to  be  temporary 
palliatives  in  parathyroid  tetany  has  any  specific  sig- 
nificance. 

April    10.    1911. 


THE   EOLE   OF   THE   SPLEEX   IX   THE    FIXA- 
TION   OF    ANTIGEX    AXD    THE    FOE- 
MATIOX     OF     AXTIBODIES 

(From  the  Physiological   Laboratory  of  the   I'niversity  of  Chicago) 
ARXO   B.   LUCKHARDT   axd    FRANK    C.   BECHT 

In  December.  1909,  Dr.  Hektoen  and  Dr.  Carlson- 
presented  to  this  society  results  which  clearly  demon- 
strated that  the  blood  takes  no  direct  part  in  the  fixation 
of  antigen  (goat's  and  rat's  corpuscles),  nor  in  the  pro- 
duction of  the  specific  antibodies  for  these  corpuscles 
(hemolysins,  hemagglutinins,  and  hemopsonins).  It 
seemed  desirable  to  determine  what  organs  or  tissue  do 
fix  the  antigens  as  early  as  three  hours  after  intravenous 
injection. 

I.      FIXATION'    OF   AXTIGEN" 

Previous  work  on  the  origin  of  antibodies  suggests 
strongly  that  the  spleen  and  the  other  hemopoietic 
organs  are  the  source  of  the  specific  immune  bodies.  If. 
therefore,  the  antigens  are  fixed  in  part  by  the  spleen, 
successful  transplantation  of  that  organ  from  one  dog 
immunized  twenty-four  hours  previously  by  an  intra- 
venous injection  of  antigen  into  a  normal  dog  ought  to 
cause  the  appearance  of  the  specific  immune  bodies  in 

1.   Tr.  Chi.  rath.  Soc,  1000,  viii.  4. 
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the  blood  of  the  latter.  Failing  to  transplant  the  spleen 
we  attacked  the  problem  hy  the  following  indirect 
method : 

The  spleens  of  dogs  immunized  twentv-four  hours 
previously  by  a  single  intravenous  injection  of  antigen 
were  removed  asceptically,  ground  up,  and  suspended 
in  physiologic  salt  solution.  This  suspension  of  "im- 
mune" spleen  was  quickly  introduced  into  the  peritoneal 
cavity  of  normal  dogs.  The  control  dogs  received  intra- 
peritoneally  emulsions  of  spleen  from  normal  dogs. 

In  every  instance  the  dogs  which  received  intraj^eri- 
toneal  injections  of  emulsified  "immune"  spleen  devel- 
oped the  specific  antibodies ;  the  control  animals  did  not. 
The  intraperitoneal  introduction  of  immune  heart 
muscle,  liver,  bone  marrow,  and  lymph  glands  did  not 
give  positive  results. 

The  mechanism  of  subsequent  antiljody  production  or 
formation  in  the  recipient,  whether  by  the  growth  of  the 
living  cells  or  a  second  fixation  of  antigen  liberated  by 
the  dead  or  dying  splenic  cells,  remains  an  open  ques- 
tion. The  results  obtained  warrant  the  conclusion  that 
the  spleen  fixes  antigen ;  and  that  this  organ  is,  there- 
fore, concerned  w^ith  antibody  formation. 

II.     FORMATIOX  OF  IMMUNE  BODIES    BY  THE   SPLEEX 

If  the  spleen  takes  a  significant  part  in  the  fixation  of 
antigen  and  the  subsequent  elaboration  of  antibodies, 
removal  of  that  organ  ought  to  interfere  markedly  with 
normal  antibody  production.  The  reaction  of  the 
asplenic  animal  towards  an  active  immunization  might 
be  expected  to  differ  from  the  reaction  of  the  normal 
animal  in  the  following  particulars: 

1.  The  asplenic  animal  ought  to  produce  the  specific 
antibodies  less  rapidly. 

2.  The  ultimate  concentration  of  the  immune  bodies 
might  be  expected  to  be  greater  in  the  normal  than  in 
the  asplenic  animals. 

3.  Animals  immunized  immediately  after  splenec- 
tomy, before  other  organs  had  vicariously  taken  up  the 
function  of  the  spleen,  ought  to  show  the  greatest  differ- 
ence as  regards  the  rate  of  production  and  the  ultimate 
concentration  reached. 

Splenectomy,  therefore,  was  the  procedure  adopted  to 
test  the  validity  of  our  assumption,  active  immunization 
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of  the  dogs  being  effected  b}^  a  single  intravenous  injec- 
tion of  the  optimum  dose  of  antigen  (goat's  or  rat's 
corpuscles),  administered  at  various  intervals  after 
splenectomy.  For  each  splenectomized  animal  we  pro- 
vided on  the  same  day  a  control  animal  having  same 
age,  weight,  and  size,  and  in  order  to  make  conditions 
as  comparable  as  possible,  performed  a  laparotomy,  at 
which  occasion  the  spleen  was  temporarily  removed  from 
the  abdominal  cavity  and  replaced  (anesthesia,  mechan- 
ical irritation,  sliock).  After  immunization  the  animals 
were  bled  daily  for  the  first  nine  days  and  thereafter  at 
regular  intervals  for  about  three  weeks.  The  sera  sur- 
rounded by  a  freezing  mixture  were  tested  under  the 
same  conditions  and  on  the  same  suspension  of  corpus- 
cles at  the  end  of  that  period. 

Our  report  on  this  phase  of  the  work  is  based  on  the 
results  obtained  from  seven  series  of  dogs  comprising 
nineteen  animals  immunized  as  follows:  Five  dogs, 
immediatelv  after  splenectomy  and  laparotomy;  two 
dogs,  five  days;  two  dogs,  eleven  days;  two  dogs,  four- 
teen days ;  two  dogs,  sixteen  days ;  four  dogs,  twenty-one 
days ;  and  two  dogs,  three-fourths  of  a  year  after  splen- 
ectomy and  laparotomy. 

The  general  results  are  as  follows: 

1.  The  animals  possessed  of  a  spleen  produced  the 
specific  antibodies  (hemolysins,  hemagglutinins,  and 
hemopsonins)  more  rapidly. 

2.  The  ultimate  concentration  of  the  antibodies  in 
the  serum  of  the  control  animals  was  usually  much 
higher  than  in  the  asplenic  animals ;  never  was  the  con- 
centration lower. 

April  10,  1911. 


DUODENAL    ULCEE     IN    INFAXCY 

HENRY    F.    HELMHOLZ 

The  best  known  type  of  duodenal  ulcer  in  infancy  is 
the  acute  ulcer  that  is  frequently  found  in  cases  of 
melena  of  the  newborn.  A  second  group  are  those  that 
have  been  associated  with  pyloric  stenosis,  and  thirdly 
those  that  occur  in  atrophic  infants.     The  second  and 
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third  gi'oups,  it  seems  very  probal)le,  belong  together. 
The  literature  on  ulcers  in  atrophic  infants  is  still 
meagre,  but  cases  cannot  be  so  very  scarce  when  ■  one 
author  can  report  sixteen  cases  within  a  period  of  six 
months.  During  the  past  summer  in  a  series  of  fifteen 
autopsies  at  St.  Vincent's  Infant  As3'lum,  one  case  of  a 
chronic  duodenal  ulcer  in  a  case  of  pedatrophy  was 
observed ;  with  this  exception  the  case  had  no  special 
points  of  interest.  A  second  case  of  duodenal  ulcer  was 
found  in  a  24-hour  infant  that  started  vomiting  and 
]iassing  blood  twenty-four  hours  after  birth.  This  is  of 
interest  from  two  points  of  view.  First,  because  it  shows 
that  hemorrhages  may  take  place  from  the  duodenum 
without  any  apparent  macroscopic  lesion  at  autopsy  and 
yet  show  marked  microscopic  alterations,  and  second,  in 
the  recognition  of  the  fact  that  in  their  development  at 
least,  some  ulcers  associated  with  melena  of  the  newborn 
are  marked  by  hemorrhage  and  an  inflammatory  reac- 
tion. The  lesions  in  the  duodenum  consisted  of  a  small 
ulcer  and  a  patch  to  which  the  blood-clot  in  the  lumen 
of  the  duodenum  was  adherent.  This  area  on  close 
macroscopic  inspection  appeared  normal ;  in  section  how- 
ever, the  submucosa  was  seen  to  be  the  seat  of  hemor- 
rhage, and  after  hardening,  a  small  mass  of  fibrin  could 
be  detected  on  the  surface  of  the  mucosa.  On  micro- 
scopical examination  there  was  seen  a  marked  necrosis 
of  the  mucosa  and  hemorrhage  and  polymorphonuclear 
infiltration  in  the  submucosa.  The  ulcer  also  showed 
considerable  polymorphonuclear  infiltration  in  the  sub- 
mucosa. The  spleen  was  enlarged,  soft  and  velvety  with 
considerable  increase  in  the  pulp;  the  liver  and  kidney 
showed  marked  fatty  infiltration,  otherwise  there  was 
nothing  of  note. 

This  short  report  is  made  mainly  with  the  idea  of 
calling  attention  to  the  condition  in  pedatrophy  which, 
as  is  so  often  stated,  is  characterized  by  absence  of  gross 
pathologic  lesions,  and  to  urge  further  study  of  the  cases 
of  melena  of  the  newborn. 

April   10.   1911. 
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A     CASE     OF     LEVULOSURIA 

(From  the  Laboratories  of  the  Michael  Reese  Hospital,  Chicago) 
S.   STROUSE   AND  J.   C.    FRIEDMAX 

For  the  clinical  notes  on  this  case  we  are  indehted  to 
Dr.  D'Orsay  Hecht. 

The  patient  was  a  boy,  age  16,  born  in  Eussia.  who 
came  to  this  country  four  years  ago.  Two  years  ago  at 
the  beginning  of  puberty  he  noticed  a  tremor  of  the 
right  arm  and  hand;  recently  the  tremor  has  been 
noticed  in  the  left  arm  and  in  the  head.  Xo  other 
SATiiptoms  were  complained  of,  and  there  were  no  sjanp- 
toms  referable  to  diabetes.  The  family  history  was 
negative. 

An  abstract  of  the  physical  findings  which  will  be 
reported  in  detail  by  Dr.  Hecht,  is  as  follows : 

The  boy.  5  feet.  S%  inches  tall,  wears  a  Xo.  9  glove,  Xo.  8 
shoe,  and  7V2  hat.  There  is  a  marked  cyanosis  of  the  hands, 
feet,  nose  and  ears,  a  marked  tremor  of  both  arms  and  hands 
and  head.  The  pelvis  is  distinctly  of  the  female  type,  the 
penis  unusually  large,  the  testes  small;  otherwise  the  physi- 
cal examination  is  negative.  The  blood  shows  a  slight  sec- 
ondary anemia,  a  leukocytosis  varying  between  10.000  and 
25.000.  with  a  normal  differential:  blood  pressure  about  110: 
stools  normal. 

The  urine,  which  will  be  discussed  in  detail  later,  showed  a 
surprising  constancy  in  its  composition.  The  average  amount 
was  1.500.  specific  gravity  of  1.022.  albumen  and  casts,  indican 
and  levulose.  Frequently  the  urine  was  alkaline,  and  con- 
tained an  abundance  of  phosphatic  crystals.  Frequent  ammo- 
nia and  nitrogen  estimations  on  A'arious  diets  gave  no  abnor- 
mal figures.  Bile  was  not  present  and  urobilinogen  was  not 
increased.     Acetone  and  diacetic  acid  were  constantly  absent. 

The  finding  in  the  urine  of  a  reducing  body,  which 
gave  an  atypical  delayed  reaction  with  Fehling's  solution 
and  reduced  Xylander's.  but  was  levorotatory.  was  fol- 
lowed by  detailed  study  of  the  nature  of  the  reducing 
body.  With  the  patient  on  an  ordinary  ward  diet  con- 
taining carbohydrates  this  substance  was  constantly 
present.  The  Seliwanoff  reaction  was  intensely  positive, 
and  the  urine  was  fermented  by  yeast.  After  twenty- 
four  hours  fermentation  there  was  often  present  a  levo- 
rotatory sulistauce.  but  this  completely  disappeared  in 
forty-eight  hours.  With  phenylhydrazin  hydrochlorate 
an  ozone  was  formed  exactly  like  glucose  ozone.    In  all 
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the  work  a  comparison  of  the  readiness  made  by  the 
Benedict  copper  reduction  method,  and  by  the  polari- 
scope  showed  that  we  were  dealing  with  one  substance, 
and  not  with  a  mixture  of  levulose  and  glucose. 

After  having  determined  definitely  that  we  were  deal- 
ing with  a  case  of  pure  levulosuria,  the  next  step  was  to 
find  out  whether  the  disturbance  was  purely  alimentary 
or  whether  the  levulose  was  a  true  metabolite.  On  an 
ordinary  diet  the  urine  was  collected  every  three  hours, 
and  the  curve  of  excretion  plotted.  On  a  carbohydrate- 
free  diet  there  was  an  immediate  disappearance  of  the 
levulose  from  the  urine.  This  was  demonstrated  many 
times  and  showed  fairly  definitely  that  the  case  was  one 
of  alimentary  levulosuria.  The  disappearance  of  levu- 
lose following  restriction  of  carbohydrate  intake  would 
occur  within  twenty-four  hours,  being  in  that  respect 
similar  to  the  disappearance  of  glucose  in  mild  diabetes. 

The  effect  of  adding  glucose  to  the  ordinary  diet  was 
not  to  cause  an  increase  of  the  levulose  or  the  appear- 
ance of  glucose  in  the  urine.  Glucose,  moreover,  fed 
on  an  empty  stomach,  or  during  a  period  of  carbohy- 
drate-free diet,  produced  neither  levulosuria  nor  glyco- 
suria. This  would  seem  to  indicate  that  the  intolerance 
of  the  patient  for  sugar  was  limited  to  levulose. 

The  feeding  of  levulose  was  divided  into  two  stages — - 
first  in  conjunction  with  a  full  diet,  and  second,  in  vary- 
ing amounts  on  an  empty  stomach.  Whenever  levulose 
was  fed  by  mouth  there  was  an  increased  excretion  of 
levulose  in  the  urine.  This  increase  occurred  almost 
immediately.  The  patient  was  fed  on  an  empty  stomach 
amounts  of  levulose  varying  from  10  to  100  gms.,  and 
every  time  a  certain  percentage  of  the  ingested  sugar 
was  excreted. 

It  was  considered  of  interest  to  test  the  effect  of 
phlori'^zin  injections,  and  twice  this  experiment  was  per- 
formed, both  times  with  the  patient  on  a  full  diet,  and 
excreting  levulose  in  the  urine.  The  urine  collected  at 
two  hours  after  the  injection  in  both  instances  showed 
the  presence  of  both  glucose  and  levulose.  The  levulose, 
however,  was  not  increased  above  the  usual  amount. 

In  view  of  the  indefinite  clinical  picture  which  in 
many  respects  resembles  that  due  to  perverted  activity 
of  the  hypophysis  and  in  view  of  the  well-known  rela- 
tionship existing  between  disturbances  of  the  glands  of 
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internal  secretion  and  carboliydrate  metabolism,  it  was 
determined  to  test  the  effect  of  thyroid  and  pituitary 
extracts,  and  of  adrenalin.  Thyroid  oland  tablets  2iven 
to  the  limit  of  producing  tachycardia  were  without 
influence  on  the  urine.  The  sugar  feeding  experiments 
outlined  above  were  repeated  during  this  course  without 
any  change  being  observed.  Likewise  pituatrin  was  used 
without  effect,  even  though  given  for  a  period  of  nine 
days.  Adrenalin  injections  of  lOM  of  a  1-1,000  solu- 
tion also  had  no  effect  on  the  urinary  output.  . 
Mav  8,  1911. 


OBSEEYATIOXS     OX     THE     PHAGOCYTIC 

ACTIVITY   OF   THE  LEUKOCYTES 

IX     EXUDATES 

(From  the  Memorial   Institute  for  Infectious  Diseases.  Cliicago) 
RUTH  TUXXICLIFF 

In  making  phagocytic  experiments  with  guinea-pig 
leukocytes,  I  find  that  the  leukocytes  in  exudates  pro- 
duced by  aleuronat  suspension,  are  from  two  to  eight 
times  as  active  phagocytically  as  those  in  blood.  For 
example,  the  number  of  streptococci  per  exudate  leuko- 
cyte in  one  experiment  was  3.7,  twenty-nine  cells  out  of 
fifty  taking  part  in  phagocytosis,  while  the  number  of 
cocci  per  blood  leukocyte  was  0.5,  only  seven  cells  of  fifty 
being  phagocytic.  The  same  serum  was  used  in  both 
specimens  and  the  leukocytic  suspension  contained  the 
same  number  of  polynuclear  cells. 

The  leukocytes  of  the  exudates  and  of  blood  were 
collected  in  citrate  solution  and  washed  three  times  in 
normal  salt  solution  to  remove  all  trace  of  serum.  To 
determine  the  activity  of  leukocytes,  it  is  essential  to  use 
suspensions  containing  the  same  number  of  polymorpho- 
nuclear leukocytes.  Such  suspensions  are  obtained  l)y 
counting  the  number  of  polymorphonuclear  leukocytes 
in  each  and  equalizing  them  with  normal  salt  solution. 

Having  observed  that  the  leukocytes  in  guinea-pig 
exudates  were  more  active  phagocytically  than  those  in 
the  blood,  I  repeated  the  experiments  using  pleural 
exudates  from  the  dog  and  an  exudate  from  a  vesicle  in 
a  case  of  pemphigus  caused  by  a  streptococcus.  I  ob- 
tained  the   same  results   as   with   guinea-pig   exudates. 
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The  organisms  used  were  virulent  and  non-virulent 
streptococci,  pneumococci  and  in  the  case  of  the  human 
streptococcus  exudate,  the  tubercle  bacillus.  The  same 
differences  in  the  activity  of  the  leukocytes  were  observed 
whether  exudate  or  blood  serum  was  employed. 

This  increased  phagocytic  activity  was  found  to  be 
independent  of  substances  in  the  serum  such  as  opsonin 
and  complement,  the  same  comparative  results  being 
obtained  when  salt  solution  or  serum  heated  to  60°  C. 
for  one-half  hour  was  employed,  as  shown  in  this  experi- 
ment : 

Heated  guinea-pig  serum  and  blood  leukocytes  ■=  0.2  ( 6 ) . 
Heated  guinea-pig  serum  and  exudate  leukocytes  =  0.5   (18). 
Salt  solution  and  blood  leukocytes  =:  0.1   (3). 
Salt  solution  and  exudate  leukocytes  =■  0.68   (16). 

The  figures  in  parentheses  are  the  number  of  phago- 
cytic cells  in  the  fifty  counted. 

It  was  thought  that  perhaps  the  absence  of  red  blood 
cells  in  the  exudates  might  account  for  the  increased 
activity  of  the  leukocytes,  but  on  adding  red  blood-cells 
to  the  leukocytes  no  decrease  in  their  activity  occurred, 
as  compared  with  the  control  with  salt  solution. 

Morphologically  no  difference  could  be"  seen  in  the 
exudate  leukocytes  and  those  in  the  blood,  Giemsa  and 
carbol-thionin  stains  being  used. 

The  oxydase  reaction  with  tincture  of  guaiac  was  the 
same  with  both  kinds  of  leukocytes. 

The  indications  are  that  the  bactericidal  power  of  the 
exudate  leukocytes  corresponds  to  their  increased  phago- 
c}'tic  activity.  For  example,  with  an  increase  in  phago- 
cytic power  of  2.4  as  compared  with  blood  leukocytes, 
the  bactericidal  power  was  found  to  be  three  times  as 
great. 

May  8,  inil. 


OX    THE    LOCAL    PEODUCTIOX    OF 
ANTIBODIES 

(Memorial  Institute  for  Infectious  Diseases,  Chicago) 
LUDVIG  HEKTOEN 

It  is  claimed  that  specific  antibodies  are  produced 
locally  by  the  tissues  at  the  site  of  the  injection  of  the 
antigen. 
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Assuming  this  to  be  true  one  would  expect  a  diflference 
in  the  amount  of  antibody  in  the  blood  of  animals  in 
which  the  tissues  receiving  the  antigen  are  removed 
early  in  the  course  of  antibody  formation  as  compared 
with  the  amount  in  other  animals  in  which  the  tissues 
are  not  removed,  all  the  other  conditions  remaining  the 
same.  In  order  to  test  this  hypothesis  goat  corpuscles 
were  injected  into  the  subcutaneous  tissue  of  the  right 
foreleg  of  dogs ;  after  two  days  the  right  foreleg  was 
amputated  in  one  set  and  the  left  foreleg  in  the  other. 
The  amount  of  lysin  for  goat  corpuscles  that  developed 
in  the  blood  of  these  dogs  was  practically  the  same,  -and 
the  results  do  not  indicate  that  the  tissues  at  the  site  of 
the  injection  in  these  experiments  took  any  measiireable 
part  in  the  production  of  antibody. 

On  the  basis  of  the  hypothesis  of  local  production,  one 
would  look  for  indications  of  antibody  formation  by  the 
tissues  of  the  lining  of  certain  cavities  after  the  injection 
into  such  a  cavity  of  antigen.  Thus  v.  Dungern^  re- 
placed the  aqueous  humor  in  rabbits  with  maja-plasma 
and  found  in  one  experiment  that  in  a  few  days  the  fluid 
of  the  anterior  chamber  gave  a  precipitate  with  the 
maja-plasma  while  the  humor  of  the  other  eye  and  the 
serum  nf  the  blood  gave  no  precipitate  at  all  at  that 
time.  In  this  case  it  would  seem  as  if  the  precipitin 
was  ]iroduced  locally  by  the  cells  about  the  anterior 
chamber.  TTassermann  and  Citron-  injected  typhoid 
bacilli  in  the  pleural  and  peritoneal  cavities  of  rabbits 
and  in  some  instances  they  found  that  the  serum  of 
exudate  in  the  cavity  in  question,  produced  by  aleuro- 
nat.  gave  a  higher  bactericidal  value  than  the  serum  of 
the  blood,  which  fact  they  interpret  as  in  favor  of  the 
hypothesis  of  local  production. 

I  have  made  experiments  like  those  just  mentioned  by 
injection  of  suspensions  of  goat  or  rat  corpuscles  into 
the  anterior  chamber  and  the  pleural  cavity  of  dogs. 

In  the  case  of  the  experiments  on  the  eyes  antibody 
did  not  appear  in  the  aqueous  humor  until  after  the 
appearance  of  newly-formed  antibodies  in  the  blood. 
Injections  of  foreign  corpuscles  into  the  anterior  cham- 
ber may  cause  a  wave-like  rise  of  antibodies  in  the  blood 
without    any    demonstrable    trace    of    antibody    in    the 

1.  Die  Antlkorper.  1902. 

2.  Ztschr.  f.  Hyg.  u.  Infektionskr..  1905.  1.  33. 
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aqueous  humor ;  usually,  however,  some  antibody  appears 
in  the  liumor  of  the  injec-ted  eye  as  the  antibody  content 
of  the  blood  increases  and  especially  when  there  is  exuda- 
tion into  the  anterior  chamber. 

In  case  of  the  injections  into  the  pleural  cavities  there 
was  -never  any  more  antibody  in  the  exudates  produced 
in  such  cavities  with  aleuronat  at  various  times  after  the 
introduction  of  antigen  than  in  the  blood  of  the  same 
dog  or  in  the  pleural  exudates  in  dogs  in  which  the 
antigen  had  been  given  intravenously.  In  many  cases 
there  was  less  antibody  in  the  pleural  exudate  than  in 
the  blood. 

In  dogs,  therefore,  using  as  antigen  goat  and  rat  cor- 
puscles, no  indications  were  secured  of  antibody  produc- 
tion by  the  tissues  forming  the  anterior  chamber  of  the 
eye  or  by  the  lining  of  the  pleural  cavities.  On  the 
other  hand,  the  results  indicate  that  the  antigen  is 
absorbed  into  the  blood  and  that  the  antibodies  first 
appear  in  the  blood  whence  they  may  make  their  way 
into  the  anterior  chamber  and  the  pleural  cavity. 

May  8.  1011. 
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SECOXDAEY  GBOWTHS 

(From  the  Pathological  Laboratory  of  Rush  Medical  College.  Chicago) 
GEORGE  McAULIFF 

CHICAGO 

Owing  to  the  extreme  rarity  of  a  giant-celled  sarcoma 
originating  as  a  primary  neoplasm  of  the  sacrum,  and 
also  because  of  unexpectedly  encountering  evidence  of  a 
widespread  dissemination  of  cells  from  the  primary 
tumor,  it  has  seemed  proper  to  record  this  observation. 
Another  reason  is  the  more  or  less  prevalent  notion  as 
to  the  relative  benignancy  of  this  class  of  growths,  and 
that  some  features  of  the  case  to  be  reported  are  perhaps 
opposed  to  such  a  view. 
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Four  years  ago,  the  patient,  a  German,  aged  45,  and  truck- 
man, came  under  the  observation  of  Dr.  Wm.  B.  Fisk,  whose 
courtesy  and  assistance  has  made  this  report  possible. 

He  complained  of  pain  in  both  hips  and  legs.  The  pain 
yielding  fairly  well  to  salicylates,  was  not  at  first  of  sufficient 
intensity  to  hinder  his  working.  But  on  July  30.  1909,  it 
became  so  severe,  radiating  up  the  back  from  the  legs,'  that 
he  was  compelled  to  stop  work.  There  was  never  any  sign  of 
an  inflammation.  Repeated  pelvic  examinations  were  made 
but  all  were  negative.     An  obstinate  constipation  was  present. 

The  patient  then  entered  the  Cook  County  Hospital  to  the 
service  of  Dr.  Thomas.  There  a  physical  examination  showed 
stiffness  of  the  spine,  a  slight  scoliosis  to  the  right,  an  atrophy 
of  the  right  gluteal  muscles  and  of  the  muscles  of  the  right 
leg.  a  beginning  decubital  necrosis  over  the  sacrum,  and  a 
Romberg  sign,  with  other  evidence  of  incoordination.  The 
accounts  he  gave  of  his  previous  illnesses  as  well  as  the  family 
history  contained  nothing  of  moment.  A  diagnosis  of  arth- 
ritis deformans  with  progressive  muscular  atrophy  was  first 
made,  but  later  was  changed  to  Pott's  disease.  On  Nov.  4, 
1909.  a  .hard  mass  high  up  in  the  pelvis  was  discovered,  and 
a  fluctuating  swelling  was  found  over  the  lumbo-sacral  region. 
Xo  operation  was  performed  and  the  patient  was  discharged 
Jan.  1.  1910.  as  incurable. 

Two  weeks  later  Dr.  Fisk  again  saw  the  patient,  and  on 
rectal  examination  found  a  tumor,  about  the  size  of  a  base- 
ball, "in  the  hollow  of  the  sacrum.  Several  attempts  were  made 
to  aspirate  the  mass  but  no  fluid  was  obtained. 

On  .Jan.  IS.  1910.  he  entered  St.  Luke's  Hospital  to  the  serv- 
ice of  Dr.  Fisk.  Shortly  after  his  admission  the  pains  largely 
disappeared  under  rest  and  dietary  treatment.  Constipation 
was  relieved  by  cascara  and  enemas.  Examination  of  the  blood 
revealed  erythrocytes.  4.680.000;  hemoglobin.  70  to  80  per 
cent.  (Tallquist):  leukocytes.  o..500.  The  polymorphonuclear 
neutrophils  were  78  per  cent.,  the  small  mononuclears  13  per 
cent.,  the  large  mononuclears  7  per  cent.,  the  eosinophils  1 
per  cent,  and  the  myelocytes  1  per  cent.  The  urine  was  not 
altered  in  any  important  way.  The  temperature  was  irregu- 
lar, varying  between  97.2°  and  99°  F.  The  pulse  was  also 
irregular,  fluctuating  between  70  and  100.  Respiration  was 
normal. 

On  Feb.  8,  1910.  Dr.  Fisk  decided  to  operate,  fearing  a  car- 
cinoma of  the  rectum.  After  excision  of  the  coccyx,  a  boggy 
mass  made  up  largely  of  necrotic  bone,  was  removed  from  the 
hollow  of  the  sacrum.  After  being  under  the  anesthetic  thirty 
minutes  the  patient  passed  into  collapse,  the  pulse  rising  to 
162,  and  the  respirations  to  52.  Consciousness  returned  tem- 
porarily under  strychnin  and  saline  injections,  but  the  patient 
died  two  hours  later. 
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At  the  post-mortem  examination  an  anatomical  diagnosis  of 
sarcoma  of  the  sacrum  and  metastases  in  the  spleen  was  made. 
The  timior.  aboxit  the  size  of  a  baseball,  was  attached  to  the 
posterior  surface  of  the  rectimi  and  to  the  anterior  surface 
of  the  sacrum,  parts  of  which  were  destroyed.  Scattered 
throughout  the  spleen  were  pin-head  to  pea-sized  pale  regions. 
Tlirougliout  the  urinary  tract  signs  of  a  beginning  ascending 
infection  were  present.  The  pelves  of  both  kidneys  were  filled 
witli    turbid    fluid.      There   were   miliary   hemorrhages    in    the 
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Fig.    1. — Section    of    adrenal 
tuuior-cfll  emboli. 


land    showing    blood-vessels    witli 


ureteral  linings,  and  in  the  bhidder  a  slight  hemorrhagic  cys- 
titis was  present. 

The  tumor  weighed  260  grams.  It  was  rather  oblong  in 
shape,  measuring  15  cm.  in  length  and  10  cm.  in  width.  It 
was  firm  and  its  smooth  anterior  surface  was  covered  by  a 
steel-gray  tough  fibrous  capsule  1  mm.  in  thickness.  The  pos- 
terior surface  was  extremely  uneven  and  was  marked  by  many 
eminences  over  which  ran  a  number  of  vessels  and  nerves. 

[Microscopically  the  cbiet  characteristic  of  the  growth  is  the 
great    number   of   large  oval   giant   cells.      Their    oval   nuclei. 
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varying  in  number  from  two  or  three  to  fifteen  or  twenty,  are 
arranged  in  the  center  of  the  cells.  They  are  rich  in  deeply- 
staining  chromatin  granules.  The  protoplasm  is  basophilic 
and  homogenous.  The  stroma  of  the  tumor  contains  numerous 
cellular  elements  of  the  round  and  elongated  type,  individual 
cells  being  well  supplied  with  chromatin.  The  vascularity  of 
the  tumor  is  marked. 

Similar  giant-cells  were  found  in  all  the  organs  examined 
microscopically.  These  include  the  adrenal  ( Figure  1 ) ,  the 
liver,  the  lung,  the  spleen,  the  heart  muscle,  the  kidney, 
the  urinary  bladder,  the  prostate,  the  pancreas,  and  the  ingui- 
nal and  tracheo-bronchial  lymph  glands.  The  cells  are  most 
abundant  in  the  adrenal,  the  liver  and  the  lung,  where  they 
are  located  in  the  smaller  veins.  In  some  of  the  organs  they 
are  located  in  the  surrounding  loose  tissues  of  the  capsules  and 
their  relation  to  vessels  is  not  as  evident. 

In  a  number  of  respects  the  conditions  described  are 
of  interest.     One  of  these  is  the  extreme  rarity  in  the 
literature  of  reports  of  tumors  of  this  sort  originating 
•  in  the  sacrum.^ 

Chiari-  reports  two  similar  cases  occurring  as  primary 
growths  in  the  sacrum.  The  first  was  in  a  girl,  aged  19, 
who  gave  a  history  of  a  severe  fall  on  the  buttock  from 
which  she  recovered  temporarily.  Later,  pain  developed 
along  the  course  of  the  right  sciatic  nerve  and  became  so 
severe  that  she  was  compelled  to  enter  the  hospital. 
Seven  months  later  a  slight  swelling  and  tenderness  was 
detected  in  the  right  sacral  and  gluteal  regions,  and  a 

1.  The  following  articles  were  consulted :  Buerger,  L.,  Bone 
Sarcoma,  Siu-g.,  Gynec.  and  Obstet.,  1909  (9),  431;  Bloodgood,  J. 
C,  Bone  Cysts.  Jour  Am.  Med.  Assn.,  1904  (43),  1124;  Bloodgood. 
J.  C,  Conservative  Operations  in  Bone  Tumors,  Jour.  Am.  Med. 
Assn.,  1908  (50),  325;  Bloodgood,  J.  C,  Progressive  Med.,  1899  (4), 
235;  1902  (4),  159;  1903  (4)  200;  Bloodgood,  J.  C,  Ann.  Surg.. 
1910  (52),  151;  Colcy,  William  B.,  Sarcoma  of  Long  Bones,  Ann. 
Surg.,  1907  (45),  321 ';  Coley,  William  B.,  Bone  Sarcoma,  Diagnosis, 
I'rognosis  and  Treatment,  Surg.,  Gynec,  Obstet.,  1908  (6),  129; 
Engleman,  Arcb.  fuv  Klin.  Cbir.,  1904  (72)  943;  Foster,  Tr.  Path. 
Soc,  London,  1857  (8),  346;  Goldspohn,  A.,  Am.  Jour.  Surg,  and 
Gynec,  1903  (17),  40;  Goode,  R.,  Railway  Surgeon,  1897  (4),  73; 
Gross,  S.  W.,  Am.  Jour.  Med.  Sci.,  1879  (78).  1  and  338;  Henry, 
Tr.  Path.  Soc,  London,  1857  (8>,  346;  Hutchinson,  Tr.  Path.  Soc, 
London  1857  ((8),  346;  Kocher,  O.,  Beitr.  fiir  Klin.  Chir.,  1906 
(5),  118;  Krause,  F.,  Arch,  fiir  Klin.  Chir.,  1899  (39),  483; 
Lebert,  Traite  d.  anatomic  pathologique,  1857-61,  Paris,  194 ; 
Massey.  A.  B.,  Am.  Med.,  1904  (8),  360;  McCosh,  Am.  Surg.,  1904 
(4),  iei  ;  Nasse,  Arch.  f.  Klin.  Chir.,  1889  (39),  886;  Nelaton, 
Tumeurs  a  mveloplaxes,  Paris,  1860 ;  Norris,  Charles,  Med.  and 
Surg.  Reports."  Bellevue  and  Allied  Hospitals,  1905-6  (2),  287; 
Pujo,  Des  Tumeurs  primares  dcs  Os,  Montpellier,  1871. 

2.  Ueber  zwei  FJille  von  Tumor  dcs  Beckens  und  zwar  des  Os 
sacrum,  Wien.  med.  Wchnschr.,  1878,  ix,  204. 
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firm  elastic  tumor,  about  the  size  of  a  fist,  was  found  on 
the  anterior  surface  of  the  sacrum.  From  this  time  on, 
the  tumor  grew  rapidly,  extended  backward  in  the  sacral 
region  and  finally  broke  through  the  skin.  The  patient 
gradually  became  weaker  and  finally  died  of  a  bilateral 
croupous  pneumonia,  one  year  after  the  injury. 

At  the  post  mortem  examination  the  greatest  part  of 
the  posterior  pelvic  wall  (2nd,  3rd,  4th,  5th  sacral  verte- 
brfe  and  all  the  coccyx)  was  found  to  be  replaced  by  the 
tumor,  which  extended  through  the  sacrum  and  great 
sacro-sciatic  foramina  into  the  soft  tissues  of  the  gluteal 
and  sacral  regions,  the  latter  displaying  superficial  ulcer- 
ation where  the  tumor  had  broken  through.  Xo  metas- 
tases were  found  in  any  of  the  organs. 

The  tumor,  about  the  size  of  a  man's  head,  was  cov- 
ered anteriorly  by  an  incomplete  shell  of  bone  and  a 
tough  fibrous  capsule  which  sharply  limited  it  from  the 
surrounding  tissues.  Posteriorly  the  periosteum  was 
broken  through  and  the  tumor  invaded  the  soft  tissues. 
Xumerous  soft  cystic  spaces,  filled  with  yellowish-brown 
mucoid  material,  were  present  close  to  the  anterior  sur- 
face. 

Microscopically  the  fibrous  part  of  the  tumor  was  com- 
posed of  spindle  cells  intermingled  with  numerous 
multinuclear  giant-cells.  In  the  cystic  spaces  fatty  and 
myxomatous  degeneration  was  present  together  with 
hemorrhagic  changes.  The  bone  was  normal.  Xo 
metastases  were  reported. 

The  second  case  occurred  in  a  woman,  aged  59,  who 
had  complained  of  pain  in  the  lower  abdomen  for  15 
vears.    Death  resulted  from  pneumonia. 

At  the  post  mortem  examination  the  tumor,  bony  hard 
for  the  most  part,  was  attached  to  the  anterior  surface  of 
the  sacrum.  It  had  replaced  the  fifth  lumbar  vertebra 
and  all  the  sacral  vertebra.  Both  in  gross  appearance 
and  in  microscopical  section  the  tumor  resembled  the 
former  with  its  abundant  multinuclear  giant-cells  and 
cystic  spaces.    Xo  metastases  were  found. 

The  report  by  Leuf^  also  deals  with  conditions  similar 
to  those  found  in  the  present  case.  The  growth  began 
in  the  right  sacro-iliac  joint,  spreading  later,  according 
to  Leuf,  to  the  sacrum.     At  the  operation  the  sacrum, 

3.  :Malignant  Tumor  of  the  Sacrum.  New  York  Med.  Jour.,  1885, 
xlil,  471. 
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the  lower  two  lumbar  vertebrae,  the  coccyx,  and  the  pos- 
terior tw^o-thirds  of  the  innominate  bone  were  removed, 
but  the  patient  died  of  syncope.  At  the  post  mortem 
examination,  a  slightly  crepitant  tumor,  half  filling  the 
pelvis,  later  shown  to  be  a  giant-cell  sarcoma,  was  found 
attached  to  the  anterior  surface  of  the  sacrum.  There  is 
no  mention  of  secondary  tumors  in  the  body.  The 
description  by  Gordon*  also  deals  with  somewhat  similar 
conditions.  The  woman,  however,  had  had  one  breast 
removed  for  some  malignant  growth  some  years  pre- 
viously, and  there  is  a  possibility  that  the  pelvic  tumor 
may  have  been  a  slowly  growing  secondary  growth.  Xo 
post  mortem  examination  was  obtained. 

There  are  several  matters  of  interest  in  connection 
with  the  conditions  revealed  by  the  microscopic  exami- 
nation in  the  present  case.  The  time  of  dissemination 
of  the  tumor  cells  and  the  cause  of  their  dispersion  over 
the  body  are  perhaps  paramount.  As  for  the  first  it 
does  not  seem  likely  that  the  tumor  cells  became  scat- 
tered throughout  the  body  after  death,  since  they  were 
found  abundantly  in  organs  like  the  spleen  and  liver 
before  the  contents  of  the  pelvis  were  subjected  to  any 
manipulation.  That  death,  which  so  soon  followed  the 
operation,  may  have  been  due  to  embolism  of  tumor  cells 
into  the  cerebral  vessels  is  certainly  not  an  unwarrant- 
able speculation.  This  involves  naturally,  the  obvious 
explanation  of  the  dissemination  of  the  tumor  cells  in 
the  trauma  incidental  to  the  operation.  Unfortunately 
the  question  of  cerebral  tumor-cell  embolism  must 
reinain  unsettled  as  permission  was  not  obtained  for 
examination  of  the  brain. 

To  what  extent  tumor  cells  may  be  loosened  from  their 
connections  during  operations  and  carried  into  various 
places  in  the  body  by  the  blood  stream  is  still  unknown. 
The  question  is  pertinent  and  occurs  to  many  operators 
during  operations ;  in  fact  various  procedures  are  carried 
out  to  prevent  tumor-cell  embolism  during  operations. 
It  is  without  doubt  extremely  fortunate  that  tlie  condi- 
tions in  many  places  where  tumor  cells  may  lodge  are 
not  suitable  for  the  formation  there  of  secondary 
growths. 

4.  Malignant  Disease  of  the  Sacrum  Simulating  Sciatica.  .Tour. 
Am.  Med.  Assn.,  1910,  liv,  1022. 
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That  tliese  processes  connected  with  tumor-cell 
embolism,  at  least  some  of  their  phases,  are  illustrated  by 
the  instance  reported  here  of  periosteal  giant-cell  sar- 
coma of  the  sacrum  seems  not  unlikely  ;  in  fact  the  rarity 
of  secondary  growths  from  such  tumors  in  many  of  the 
places  where  the  tumor  cells  were  found,  the  liver  and 
spleen  for  example,  is  reason  for  assuming  that  many  of 
these  emboli  of  tumor  cells  would  have  failed  to  produce 
secondary  growths  had  the  patient  lived. 
December  12.  l!)ia 


HYPEETEOPHY  OF  THP]  MAMMAE Y  GLANDS 
IX   THE    XEWBOEX 

(From  the  I'athological  Laboratory  of  Rush  Medical  College.  Chicago) 
JOHN    Z.    BRO\YX 

In  articles  published  in  1899,  Knott^  makes  the  state- 
ment that  enlargement  of  the  mammary  glands  in  the 
newborn  together  with  secretion,  is  an  anomaly  that  has 
been  known  since  the  days  of  primitive  medicine. 

Various  writers-  on  childrens'  diseases  state  that  the 
mammae  of  the  newborn  are  frequently  hypertrophied ; 
and  that  in  such  instances  the  swelling  usually  takes 
place  between  the  fourth  and  sixth  days  after  birth.  The 
gland  develops  into  a  hemispherical  mass  from  three  to 
four  centimeters  in  diameter.  It  becomes  hardened  and 
lumpy  and  by  gentle  pressure  a  whitish  semi-tluid  sub- 
stance runs  out  from  the  nipple.  This  secretion,  which 
has  been  called  "Witches  milk."  contains  protein,  fat 
and  sugar  in  practically  the  same  proportions  as  they 
are  found  in  mother's  milk.  The  secretion  is  usually 
most  marked  about  the  twelfth  day,  after  which  time 
as  a  rule,  it  gradually  disappears  and  the  fullness  of  the 
glands  subsides  without  giving  any  trouble.  In  the  new- 
born this  unusual  condition  occurs  as  frequently  in  the 
male  as  it  does  in  the  female. 

Concerning  the  etiology,  not  very  much  is  known. 
Apert  and  Bucaille^  report  a  case  of  their  own  and  cite 
several  others  from  the  literature.     They  conclude  that 

1.  Med.  Press  and  Circular.  1809.  cxix.  r.78.  608. 

2.  Heubner  :  Lehrb.  d.  Kinderh..  1906,  i,  108  ;  La  Pratique  des 
Maladies  des  Enfants.  1909.  i.  113.  Goodhart  and  Still:  Diseases 
of  Children.  1910.  p.  22. 

3.  Societe   Medicale   des   Ilopitaux.   .Tune.    19(i8. 


218 

heredity  is  an  important  factor.  Other  observers* 
describe  a  pregnancy  reaction.  According  to  this  theory 
liypertrophy  and  secretion  in  the  fetal  mammary  glands 
are  due  to  the  same  canses  that  indnce  such  conditions 
in  the  mother.  The  active  agent  is  an  internal  secretion 
of  the  placenta  which  makes  its  way  into  the  fetal  as 
well  as  the  maternal  blood. 

Halban  made  histologic  examinations  of  the  different 
organs  from  twenty-one  necropsies  and  from  his  observa- 
tions concludes  that  the  fetal  mammary  glands  undergo 
changes  in  structure  similar  to  those  of  the  mother.  He 
states  that  there  are  usually  no  acini,  and  fewer  tubules 
are  present.  The  epithelial  cells  are  round  and  poorly 
stained.  They  are  irregular  and  lie  in  layers  about  the 
gland  lumens.  The  latter  are  dilated  and  filled  with  a 
coagulum.  Considerable  hyperemia  is  present.  He 
further  states  that  the  fetal  prostate  as  well  as  the 
mamma'  undergoes  hypertrophy  during  intrauterine  life 
and  this  enlargement  is  also  followed  by  involution 
shortly  after  birth. 

An  hyperplasia  of  the  mammary  glands  of  this  sort 
was  recently  observed  here  in  the  body  of  a  twenty-day- 
old  male  child,^  dying  from  congenital  pyloric  obstruc- 
tion. The  mammary  glands  were  found  to  have  the  fol- 
lowing characteristics : 

Each  mamma  is  about  two  and  a  half  centimeters  in 
diameter  and  is  elevated  at  least  a  centimeter  above  the 
surface  of  the  chest  wall.  At  the  apex  there  is  a  small 
white  nipple  three  millimeters  in  diameter,  with  a  flat- 
tened end.  There  is  no  areola  surrounding  the  nipple. 
The  skin  covering  the  gland  is  white,  but  roughened, 
especially  is  this  true  near  the  apex.  Xo  subcutaneous 
veins  are  to  be  seen.  On  the  surfaces  made  by  sectioning 
one  sees  a  hollow  space  from  two  to  three  centimeters  in 
diameter  filled  with  loose  yellowish  white  tissue.*'  This 
white  substance  is  not  grouped  into  lobes  and  lobules, 
but  is  made  up  of  little  sacs  about  one  millimeter  in 
diameter.    They  are  separated  from  each  other  by  trans- 

4.  Halban  :  Ztschr.  f.  Geb.  u.  (iyn..  1904.  liii.  191.  Pfaundler 
and  Sohlossman  :  Handbuch  der  Kinderh..  1908.  i.  428.  Basch  : 
Monatsfhr.  f.  Kinderh..  1900.  viil.  513. 

.">.  -V  posterior  gastroenterostomy  was  performed  by  Dr.  Knudsen 
at  St.  Luke"s  Hospital  and  death  occurred  a  few  days  after  the 
operation.  These  details,  however,  have  little  bearing  on  the  sub- 
ject under  discussion. 

6.  When  these  glands  were  first  cut  open  a  whitish  milky  liquid 
was  squeezed  out  on  pressure. 
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lucent  walls  as  thin  as  paper.  The  space  is  lined  by 
what  appears  to  be  a  thin  capsule.  The  skin  covering 
the  glands  is  about  two  millimeters  in  thickness. 

The  microscopical  picture  of  these  mamma  (Figs.  1 
and  2)  presents  a  structure  al)out  one-fourth  of  which 
consists  of  tubules.  Some  of  them  are  dilated,  some 
elongated,  while  others  are  flattened  or  slit-like.  Most 
of  them  are  irregular  in  shape  and  vary  in  diameter, 
some  beino-  as  much  as  two  millimeters  in  width.     In 


Fig.  1. — From  a  section  of  an  infant's  mammary  gland — x-llS. 
(a)  Tubules;  (b)  tongue-like  process;  (c)  connective  tissue;  (d) 
adipose  tissue. 

many  places  tongue-like  processes  extend  to  a  distance 
of  half  a  millimeter  into  the  lumens.  The  general 
structure  of  these  tubules  is  fairly  uniform.  Most  of 
them  are  lined  by  a  double  row  of  low  cuboidal  cells  with 
nuclei  that  are  round  or  bladder-shaped.  In  some  parts 
there  are  several  layers  of  cells.  The  membrane  on  which 
these  cells  rest  is  present,  but  not  very  distinct.     Inside 
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the  channels  there  is  a  coagulated  substance  that  is 
unstained;  and  within  this  are  a  few  desquamated  cells. 
The  supporting  tissue  between  the  tubules  is  composed 
chiefly  of  a  fibrous  structure  that  encircles  them.  Near 
the  canals  the  nuclei  of  this  connective  tissue  are  oval- 
shaped  and  C|uite  distinct.  A  little  farther  away  they 
gradually  become  elongated  and  relatively  fewer  in  num- 
ber.     There    are   places    where    this    tissue    is   entirely 
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Pig-,  o — From  a  section  of  an  infant's  mammary  gland — x-7."(i. 
CD  Coagulum  within  the  tubules;  (b)  cuboidal  epithelium  liuin.i; 
the  tubules;   (c)   blood-vessels  distended  with  red  blood-cells. 

fibrous.  In  some  regions  adipose  tissue  is  abundant, 
some  of  these  are  one-fourth  of  a  millimeter  wide  and 
two  millimeters  in  length.  There  are  none  of  the  ordi- 
nary acini  present.  The  blood-vessels,  both  large  and 
small,  are  distended  with  red  Idood-cells  and  the  whole 
tissue  appears  hyperemic. 
May  8,  1911. 
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Hermaphrodites  arc  usually  divided  into  true  and 
pseudo  —  or  spurious.  The  true  are  exceedingly  rare, 
and  the  authenticity  of  reported  cases  depends  on  the 
interpretation  of  the  definition  of  the  word  hermaphro- 
dite. The  spurious  type  is  divided  according  to  the  true 
sex  of  the  individual  into  the  masculinus  and  feniinmiis. 
and,  according  to  the  location  of  the  malformation,  into 
e.vtrrnii.-i  and  in  fern  lis.  This  is  a  case  of  pseudu- 
licrniiijilirD'lilisiiiiis  iiinsciiliiiiis  iiilcniiis.  'i'here  are,  in 
the  literature.  <!  number  of  cases  of  this  ty])e  of 
pseu(ioherma])liroditisni.  I)\it  F.  Lucksch  reports  the 
only  analogous  case  that   I  ha\e  been  able  to  find. 

Tlio  patient.  Mr.  M..  from  wliom  this  specimen  was  removed, 
entered  tiie  Michael  Reese  Hospital  Dee.  14.  1!)10.  in  the  serv- 
ice of  Dr.  Greensfelder.  to  whom  I  am  indebted  for  the  o])por- 
tnnity  to  report  the  case.  The  diaf^nosis  of  carcinoma  of  the 
rectum  was  made  and  the  jiatient  operated  upon.  Some  eight 
niontlis  previously  he  had  been  operated  upon  for  an  inguinal 
hernia.  After  this  operation  he  had  teen  told  that  the  hernial 
sac  contained  a  tube  and  an  ovary.  The  patient  was  married 
and  27  years  of  age.  He  was  well  developed  and  had  a  heavy 
growth  of  beard.  His  voice  was  decidedly  masculine.  The 
external  genitalia  were  well  foiined  exce]>t  foi-  the  absence  of 
the  testicles  from  the  scrotum. 

At  o])eration.  the  specimen  herein  rep(jrted  was  discovered 
and  removed  en  masse  because  it  was  iielieved  that  it  was 
involved  in  carcinoma.  The  patient  died  in  shock  four  days 
after  the  operation  and  the  prostate  and  bladder  were  removed. 

The  specimen  consists  of  two  ovoid  bodies  which  proved  ti> 
be  the  testicles  (Xo.  1  in  Figure),  two  triangular-shaped  liiuids. 


the  broad  ligaments,  aud  an  elongated  roughly  cylindrical  mass 
lying  between  them  (Xo.  5  in  Figure).  This  mass  represents 
the  uterus.  The  seminal  vesicles  are  placed  on  either  side  of 
the  uterus  and  empty  into  the  prostatic  urethra.  The  testicles 
are  each  4  cm.  in  length.  2  cm.  in  thickness,  and  they  are  2  and 
2.5  cm.  in  width,  respectively,  the  right  being  slightly  larger 
than  the  left.  The  distance  between  them  is  10  cm.  Upon 
Tuicroscopical  examination  they  are  foinid  to  be  covered  by  a 
thick  dense  fibrous  capsule  representing  the  tunica  albuginea. 
The  testicular  substance  is  composed  of  numerous  convolute<l 
tubules   varvinsr  from   80  to    150   microns    in    diameter.     Thev 


KiS— 1.   Testicl 
lopian  tulK's.     .">. 


I'tt-riis. 


i:piiliil.vnii's.       ::.    V;isa    (li'lVrontin.       4.   I"al- 


ari.'  hfld  toufther  li\  the  ii-iial  n-iiculuiii  nt  t-(:innectiA"e  tissue, 
in  which  are  many  inU'r-titial  tell-  and  many  thin-walled 
blood-vessels.  The  interstitial  cells  are  much  more  numerous 
than  in  a  normal  testicle.  Tlie  epithelial  lining  of  the  tubules 
is.  in  many  places,  shrunken  from  the  basement  membrane.  The 
cells  nearest  the  basement  membrane  are  small,  rich  in  chroma- 
tin and  in  some  of  the  tulmles  there  is  a  second  layer  of  cells 
with  less  distinctly  staining  nuclei.  Numerous  sustentacular 
cells  are  present.  The  centers  of  the  tubules  are  filled  with  a 
loose,  homogeneous  reticulum,  such  as  is  seen  in  exudates.     In 
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none  of  the  sediims  is  there  any  evideiiee  of  tlie  formation  of 
>peiiiiatozoa. 

Jii.st  IkMow  eaeh  testiele.  and  extending  a  little  external  to 
it.  is  a  small  oval  body  ( Xo.  1  in  Fionre).  From  these  smaller 
l)odies.  ducts  (Xo.  3  in  Figure)  lead  to  the  central  mass — the 
uterus — and  pas.s  close  to  its  sides  until  they  empty  into  the 
prostatic  portion  of  the  urethra.  These  ducts  are  about  20  cm. 
in  lenoth,  and  liave  an  average  diameter  of  5  mm.  The  oval 
mass  lying  below  the  left  testicle  is  2.5  cm.  in  length  and  0.7 
em.  in  diameter.  The  similar  body  on  the  right  side  is  1.5  cm. 
in  length  and  0.8  cm.  in  diameter.  Microscopical  examination 
shows  these  bodies  to  be  epididymes.  The  ducts  Avhich  are  con- 
tinuous with  the  epididymes  upon  microscopical  examination 
are  found  to  be  lined  with  a  closely  set  columnar  epithelium. 
Surrounding  the  e})ithelitiin  is  a  loose  fibrous  connective  tissue 
with  immerous  thin-walled  blood  vessels.  Outside  of  this,  the 
muscularis  is  circularly  arranged  and  the  other  usual  features 
of  the  vas  deferens  are  present. 

The  central  mass  is  13  cm.  in  length  and  7  cm.  in  its  widest 
portion,  which  is  at  the  entrance  of  the  tubes  into  the  cornua. 
Tile  elongated  cervix  is  8  cm.  in  length  and  has  a  lumen  varying 
from  2  to  8  mm.  in  diameter.  The  walls  vary  from  6  to  Kr 
nun.  in  thickness.  The  entire  body  posteriorly  is  covered  with 
|>eritoneum.  but  it  has  been  cut  away  anteriorly.  The  peri- 
toneal serosa  covers  both  surfaces  of  the  broad  ligaments. 
-Microscopically,  the  mucosa  of  the  uterus  is  lined  by  a  layer  of 
simple  columnar  epithelium.  There  are  pouchings  of  the 
mucous  membrane,  but  no  true  glands  are  found.  There  is 
relatively  little  fibrous  tissue  Ijeneath  the  epithelium.  The 
musculature  is  composed  of  many  bands  of  loosely  bound 
smooth  muscle  the  nuclei  of  which  are  shorter  than  normal. 
There  is  much  more  connective  tissue  between  the  muscular 
bands  than  in  a  normal  uterus. 

From  the  two  cornua  ducts  representing  the  Fallopian  tubes 
I  Xo.  4  in  Figure)  run  ilownward  and  outward  between  the 
layers  of  the  broad  ligament.  The  right  ends  blindly  without 
any  evidence  of  fimliria  formation.  It  is  6  cm.  in  length  and  is 
5  mm.  to  8  mm.  in  diameter.  The  left  has  been  sectioned  in 
removing  the  specimen.  It  is  5  cm.  in  length  and  has  the 
same  general  diameter  as  the  right. 

The  ease  I'eported  l)y  F.  Luckscli  in  the  Kem  Zeii- 
srhriff  fiir  lieill-undc  (Bel.  xxi,  iieiie  Fol^e  Bfl.  1. 
Xov.  T,  1900).  is  that  of  a  man  45  year.s  of  age,  who 
(lied  of  geueralized  tuberculosis.  This  case  agrees  in  all 
respects  Avith  the  one  herein  reported,  even  to  the 
presence  of  an  ingninal  hernia  containing  a  testicle  and 
vas.    for    the    masses    seen    at    the    first    operation    and 
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thought  to  be  ovary  and  tubes  were  undoubtedly  tlie 
testicle  and  vas.  Tlie  only  difference  to  l)e  noted  is  the 
presence  of  fimbria  at  the  extremity  of  the  left  tube  in 
the  case  reported  bv  Lucksch. 

.)peenil)or   11.   1011.' 


ArgnijEi)  syphilittc  t  lcehs  of  the 

BOWEE 

DEilOXSTRATIOX      OF     THE     SPIHOCH.^TA     PALLIDA 
I  Prom  tho  ratholosicnl  I^nlior.-itory  of  Uush  Medical  ('ollogoi 

A  A  HON    A1!K!X 

As  late  as  186-t  Virchow  was  not  certain  regarding 
the  existence  of  acquired  sy)ihilis  of  the  intestines.  Such 
text-books  as  Orth,  Birch-Hirschfeld.  Tvaulfmann  and 
Xothnagel  are  unanimous  in  stating-  that  in  acquired 
syphilis  gummas  or  ulcers  in  the  small  bowel  are  rarely 
found.  Many  other  texts  either  do  not  mention  their 
occurrence  or  state  that  they  are  rare.  Eraenkel  in  a 
report  made  in  1910  states  that  he  could  find  only  three 
cases  out  of  19.000  examined  in  the  ]iast  ten  years. 

The  first  report  of  intestinal  syphilis  accompanied  by 
good  evidence  of  its  nature  was  that  of  E.  Miiller  in 
1858.  Then  followed  reports  bv  Eorster  (1863). 
Meschede  (1866).  and  Klebs  (1869).  Summaries  of 
the  literature  have  been  presented  b_v  Oberudorfer.  Eie- 
der,  Fibiger,  Trinkler  and  Weiss.  In  practically  all 
post-mortem  examinations  where  syjihilis  of  the  stomach 
has  been  found  there  has  been  involvement  of  the 
intestine. 

Baumgarten  in  1884  stated  that  with  the  exce])tion 
of  syphilis  of  the  rectum  there  was  scarcely  a  single  well- 
authenticated  case  of  acquired  intestinal  syphilis.  The 
cases  which  1  have  bt'cn  able  to  find  to  date  are  the 
following : 

Oberudorfer.  24  cases  (summary)  ;  Rosenfeld.  2  cases;  Elder. 
1  case;  Gutmami.  1  case;  Sclieib,  1  case;  Fraenkel,  4  cases; 
!Marwedel.  1  case:  Hueter.  1  case:  Bnrcliard.  1  case:  Gross.  2 
cases:  Trinkler.  2  cases. 

()l)ei-nd()rfer  has  included  in  his  twenty-four  cases  to 
the  vear  I'.nxi  those  in  which  the  sy]diilitic  nature  was 


verv  prol)ah]e  but  >till  imt  tlefiiiitely  demonstrate.  Of 
tlie  total  number  given  above  only  al)out  twenty  were 
studied  hi'<tolooieally.  and  of  these  five  present  lesions 
more  characteristic  for  tuberculosis  than  syphilis.  Sev- 
eral reports  have  appeared  in  the  past  ten  years  of 
syphilitic  disease  of  the  intestine,  diagnosed  as  such 
from  the  clinical  features  and  susceptibility  to  specific 
treatment.  Examples  of  these  reports  are  the  ones  l)y 
Hudelo  and  Emery,  and  Eudnitzki. 

Before  Schaudinn  demonstrated  the  spirochete  in 
sy]ihilitic  lesions  the  Ltistgarten  bacillus,  diphtheroid 
bacillus  of  Tan  Xiessen,  and  cytorrhyctes  lues,  as  well 
as  many  other  organisms  had  been  described  in  tertiary 
lesions.  The  mor])hology  of  the  spirochete  is  very  char- 
acteristic and  easily  differentiated  from  other  spirilla 
found  in  syphilitic  lesions.  It  has  regularly  and  closely 
twisted  spirals,  low  refrangibility  in  the  living  state. 
and  weak  staining  affinities.  It  is  actively  motile,  bend- 
ing and  spinning  on  its  longitudinal  axis.  In  length  it 
measures  from  6  to  16  micromillimeters.  though  it  may 
attain  a  length  of  40.  Each  end  terminates  in  a  delicate 
flagellum.  Curved  forms,  figures  of  eight,  ring  forms, 
and  others  have  been  described.  These  are  said  Ijy 
Leishman  to  be  especially  frequent  in  ulcerated  lesions, 
and  may  indicate  the  death  of  the  organism. 

The  relationship  of  the  organism  to  the  cells  of  the 
host  has  been  studied  by  several  investigators.  Ploeger. 
Simonelli.  Yeillon  and  Girard.  Xoegerrath  and  Stoehelin 
have  found  the  spirochete  in  the  blood.  Schaudinn 
found  it  in  the  blood  of  the  sjileen  by  jmneture.  The 
organisms  seem  to  have  a  jireference  for  blood-vessels 
and  lymphatics  (Burnet  and  Vincent.  Levaditi).  AVith 
their  appearance  come  the  mononuclear  letikocytes  and 
polynuclears  (Ehrmann).  In  the  intima  of  the  blood- 
vessels they  cause  an  increase  of  the  fibroblasts  whicli 
have  a  phagocytic  action.  The  macrophages  and  poly- 
morphonttclears  also  act  as  phagocA"tes,  according  to 
Levaditi  and  Gierke. 

It  is  well  known  that  spirochetes  are  found  in  all 
jtrimary  and  almost  all  secondary  lesions.  In  tertiary 
lesions  it  has  been  cjuite  unusual  to  find  the  organism. 
In  the  literature  are  fotmd  the  following  reports  of  its 
demonstration  in  tertiarv  lesions: 
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Uleerating  }j;uiiiiu;i-  on  surtiu-fs  S|>it/.ci.  Iliilliiiaiin  iuid  Kcld- 
nian;  Toniaczewski.  DoiitrelciKnit  ami  ( Jinincii. 

(lumma  of  the  liver — Scluuidiiiii. 

Giininia  of  the  jaw — ])u(l<>('oii. 

Aortitis — Renter.  Wrioht.   \  eiKhi. 

Suprarenal — Jacqiiet  et   Sezary. 

Syphilitic  cerebral  arteritis — Sezar.w 

Cerebro-spinal  Huid  in  ac(|\iin'd  syjihilis  ot  tlic  ccMtriil  nerv- 
ous system — Gaucher  and  Cleric 

'I'liat  these  lesions  are  iiifectinus  aiitl  lu^nee  contain 
the  spirochete  has  been  demonstrated  bv  Finger  and 
Landsteiner.  Hoflt'mann.  Buschl>:e  and  Fischer,  and  others. 
All  the  investigators  enijDhasize  the  scarcity  of  the  organ- 
ism in  tertiar}-  lesions,  the  length  of  time  necessary  to 
find  them,  the  necessity  of  studying  many  sections,  their 
presence  chiefly  at  the  ])eriphery  of  the  gumma  and  not 
in  the  necrotic  portion,  the  variability  in  the  form  of 
the  parasite,  etc.  The  failure  to  tind  them  is  due  to 
the  ditiiculty  of  demonstrating  them  as  enumerated 
above,  and  not  to  their  absence  from  these  lesions. 

I  have  been  unable  to  find  any  report  of  acquired 
syphilitic  lesions  of  the  intestine  in  which  the  spirochete 
has  been  demonstrated.  Tt  was  sought  by  Fraenkel  in 
a  specimen  of  ulcer  of  the  intestine,  by  Curtis  in  one  of 
aumma  of  the  stomach,  but  both  were  unable  to  find  it. 
Instead  of  the  spirochete  some  observers,  as  Michele  and 
Sorrentino.  found  the  Lustgarten  liacillus  in  these  ulcers. 
That  these  were  tuberculous  rather  than  syphilitic  is 
indicated  by  Fibiger,  who  emphasized  that  the  tuber- 
culous nature  of  the  ulcers  can  be  ruled  out  only  when 
microscopic  study  of  the  intestine,  mesenteric  glands 
and  liver  demonstrates  no  tul)erculous  tissue  changes, 
and  when  inoculation  of  guinea-pigs  is  negative. 

Since  the  changes  in  congenital  and  acquired  syjjhilis 
of  the  intestine  are  quite  similar  it  would  be  well  to 
briefly  describe  the  former.  Congenital  syphilis  of  the 
bowel  is  much  more  frequent  than  acquired.  The  statis- 
tics of  Birch-Hii'schfeld.  Mracek.C'hiari.  and  of  Stolper. 
Aristoff  and  Bittner  are  especially  valuable.  The  intesti- 
nal lesions  in  congenital  syphilis  are  located  chiefly  in  the 
small  bowel,  less  frequently  in  the  large.  According  to 
Aristoff.  Bittner  and  Olierndorfer  the  lesions  occur 
chiefly  in  the  jejunum,  unlike  the  ulcers  of  tuberculosis 
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or  typhoid.  The  cause  of  this  localization  is  not  known. 
Homen  suggests  that  the  jejunum  offers  a  "locus 
niinoris  rcsistentia?."  In  some  cases  the  disease  is  in 
intimate  relationship  with  involvement  of  the  liver  and 
pancreas. 

Mracek  divides  hereditary  lues  of  the  intestine  into 
two  groups:  (1)  diffuse  inflammatory  affection  leading 
to  fatty  degeneration  and  desquamation,  (2)  gumma- 
tous infiltration  in  Peyer's  patches  or  irregularly  dis- 
tributed. Jiirgens  makes  three  groups,  (1)  ulceration, 
(2)  gumma,  (3)  miliary  nodes  in  the  mucosa,  muscu- 
laris  or  serosa. 

Anatomically  there  is  engorgement  of  the  vessels  of 
the  mucosa  with  multiple  flattened  oval  elevations. 
These  are  lighter  in  color  than  the  surrounding  mucosa 
(Forster,  Oser,  Bittner).  There  may  be  ulcers  with 
resulting  stenoses  (Eberth).  The  mesenteric  glands  are 
usually  enlarged.  There  are  changes  in  the  other  organs : 
osteochondritis,  pemphigus,  etc.  Histologically  there 
are  marked  submucosal  and  mucosal  infiltration  and 
vascular  thickening.     Spirochetes  are  found  everywhere. 

In  acquired  syphilis  the  location  is  also  in  the  small 
bowel,  especially  the  jejunum.  Eieder  found  the  lesions 
in  the  small  bowel  in  seven  of  eleven  cases  of  syphilis 
of  the  bowel.  In  Oberndorfer's  summary  of  twenty-four 
cases  there  was  involvement  of  the  small  intestine  in 
eighteen.  The  ileum  may  be  affected  (Hahn,  Hueter). 
Lesions  have  been  found  on  the  ileocecal  valve  (Vau- 
trin).  Trinkler  has  described  syphilis  of  the  appendix. 
Borchard,  Eotter,  Kiimmel  and  Gross  have  reported 
lesions  of  the  colon. 

The  lesions  are  divided  by  most  authors  into:  (1) 
infiltrative,  (2)  gummatous,  (3)  ulcerative.  Regard- 
ing the  changes  in  the  first  of  these  w-e  are,  according 
to  Xeumann  and  Fournier,  not  yet  certain.  They  prob- 
ably correspond  to  the  so-called  secondary  lesions,  the 
mucous  patches.  Hayem  and  Tissier  state  that  ulcer- 
ations may  occur  in  the  secondary  stage  of  the  disease. 
Xon-ulcerating  gummas  are  very  rare  in  the  adult. 
They  may  project  into  the  lumen  of  the  bowel  producing 
obstruction.  Fraenkel  has  described  a  gumma  involving 
the  mesenterv. 
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Gummatous  ulceration  is  the  common  pathologic 
change  in  syphilis  of  the  bowel.  Chiari  counted  twenty- 
one  ulcers  in  one  intestine,  Fraenkel  thirty-one  and 
Meschede  fifty-four.  The  ulcers  in  these  observations 
occurred  in  groups  of  three  or  four.  Each  ulcer  pos- 
sesses a  callus-like,  distinctly  thickened  border,  elevated 
above  the  surface  of  the  bowel  and  overhanging  the 
cavity  of  the  ulcer.  The  size  varies  from  one  scarcely 
visible  to  an  ulceration  surrounding  the  bowel  and  sev- 
eral inches  in  length.  The  shape  is  usually  circular  or 
oval.  The  floor  of  the  ulcer  is  often  spotted,  quite 
smooth  and  dark  in  color,  sometimes  hemorrhagic.  The 
serosa  is  usually  smooth,  and  red  or  bluish  in  color. 
There  may  be  a  pseudomembrane,  but  there  are  no  gray 
tubercles  so  characteristic  of  the  tuberculous  ulcer. 

It  is  important  to  remember  that  various  stages  of 
ulceration  occur  when  one  is  making  a  diagnosis  of 
acquired  syphilis  of  the  intestine.  The  lesions  have  a 
tendency  to  heal,  and  this  may  help  to  explain  why  these 
lesions  are  so  rarely  found  post  mortem.  Chiari  found 
placques  of  infiltration,  ulcers  and  scars  in  the  same 
intestine.  The  ulcers  sometimes  perforate  and  cause  a 
general  peritonitis  (Eiedel,  Bjornstrom,  Scheib,  Oest- 
reich).  There  may  be  erosion  of  a  blood-vessel  in  the 
floor  of  the  ulcer  with  fatal  hemorrhage,  as  in  a  report 
by  Fraenkel. 

Stricture  of  the  intestine  may  result  from  (1)  the 
formation  of  a  ring-shaped  ulcer,  (2)  scar  formation 
without  ulceration,  (3)  scar  formation  about  an  ulcer, 
(4)  shrinkage  of  the  center  of  an  ulcer.  The  stenosis 
is  of  course  more  frequent  in  the  jejunum,  but  may 
occur,  in  any  portion  of  the  bowel.  Multiple  strictures 
may  occur  giving  to  the  intestine  the  appearance  of  a 
string  of  sausages  (Reider,  Gross,  Borchard). 

The  associated  pathology  consists  chiefly  of  changes 
in  the  liver,  spleen,  kidneys,  lymph-glands,  etc.  Homen 
has  reported  a  case  in  which  he  found  no  lesions  except 
those  in  the  intestine.  The  mesenteric  glands  mav  or 
may  not  l)e  enlarged.  Amyloid  degeneration  of  the 
spleen,  liver  and  kidney  may  occur.  A  similar  change 
may  affect  the  intestinal  wall  (Bjornstrom),  giving  it 
a  glassy  or  waxy  appearance.  The  adrenals  and  pan- 
creas are  seldom  involved.    In  a  careful  investigation  of 
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the  literature  no  reports  of  involvement  of  the  brain, 
thyroid  or  bones  (with  the  exception  of  the  tibia)  could 
be  found. 

The  histologic  changes  are  quite  similar  to  those  in 
congenital  lesions,  except  that  in  the  latter  the  necrosis 
of  tissue  is  not  marked  as  in  the  acquired.  There  is 
a  great  cellular  proliferation,  a  new-formation  of  granu- 
lation tissue  containing  two  kinds  of  cells:  (1)  granula- 
tion tissue  cells,  epithelioid  in  character,  with  large, 
light-stained  nuclei  and  round  or  spindle-shaped  cells 
bodies  which  unite  by  protoplasmic  processes  and  give  a 
reticular  appearance  to  the  tissue:  (2)  small  round  cells 
with  darkly  stained  nuclei  which  almost  entirely  fill  the 
cells. 

The  change  usually  begins  in  the  upper  layers  of  the 
submucosa  and  spreads  to  the  mucosa  and  muscularis. 
The  mucosa  may  be  primarily  affected  according  to 
Fraenkel  and  Jiirgens.  The  cellular  infiltration  may 
spread  between  the  muscle  layers.  Ulceration  is  secon- 
dary ;  the  cells  in  the  center  of  the  granulation  undergo 
retrogressive  changes  from  the  action  of  the  spirochete 
and  from  disturbance  of  circulation. 

The  veins  and  arteries  are  characteristically  involved. 
Encircling  the  veins  are  round,  oval  and  spindle  cells 
which  penetrate  the  walls  and  cause  thickening  with  a 
partial  or  complete  obliteration  of  the  lumen.  Some  are 
entirely  occluded.  Other  veins  in  the  immediate  vicin- 
ity are  entirely  free,  or  present  only  a  sub-endothelial 
proliferation.  These  changes  do  not  involve  a  vessel 
throughout  its  course,  but  alternate  with  apparently 
unchanged  portions.  This  segment  involvement  is  of 
great  diagnostic  value. 

The  arteries  are  involved  l)y  a  productive  obliterating 
endarteritis.  The  walls  may  be  penetrated  by  granula- 
tion tissue,  but  to  a  lesser  degree  than  in  the  veins.  It 
is  a  striking  fact  that  an  artery  may  be  apparently 
unchanged  and  its  accompanying  vein  or  veins  markedly 
altered  and  vice  versa. 

In  the  muscular  layers,  except  for  a  moderate  inflam- 
mation about  the  blood-vessels  and  accumulation  of  epi- 
thelioid cells  near  the  submucosa.  no  changes  may  be 
manifested. 


230 

Plasma  cells  are  usually  found  in  these  lesions.  Weiss, 
and  Hayem  and  Tissier  have  found  giant  cells.  Forss- 
mann  and  Scheib  observed  them  in  the  submucosa.  In 
most  cases  their  absence  has  been  emphasized.  Baum- 
garten  states  that  after  a  most  careful  search  of  serial 
sections  he  was  unable  to  find  even  one  Langhans  giant 
cell.  The  failure  of  the  authors  to  demonstrate  the 
spirochete  in  the  lesions  renders  their  observations  doubt- 
ful as  regards  their  syphilitic  nature. 

REPORT     OF     CASE 

The  clinical  history  was  not  obtained  because  the  patient 
was  in  a  comatose  condition.  The  patient,  male.  65  years  of 
age.  shoemaker  by  trade,  was  received  in  the  House  of  Correc- 
tion Hospital  May  10.  1911.  to  the  service  of  Dr,  Sceleth. 
External  examination  at  this  time  revealed  nothing  of  impor- 
tance except  a  marked  tenderness  of  the  abdomen  with  a  tender 
bladder.  The  left  leg  was  shorter  than  the  right.  Examination 
of  the  blood  and  Urine  at  the  hospital  presented  nothing  abnor- 
mal.    The  patient  died  May  13.  1911. 

The  autopsy  was  performed  by  Dr.  E.  E.  Le  <^'ount  on  May  1.5. 
1911.  at  the  Cook  County  Hospital  Morgue.  The  anatomical 
diagnosis  was:  Gummatous  meningitis:  syphilitic  ulcers  of 
the  small  and  large  intestine:  multiple  gummas  of  liver,  spleen, 
and  kidney:  syphilitic  osteitis;  nodular  arteriosclerosis:  edema 
of  the  lungs:  librous  obliterative  pleuritis:  chronic  passive 
hyperemia  of  the  liver:  fibrous  adhesions  of  pericardium; 
librous  peri-splenitis:  fibrous  peri-cholecystitis:  anthracosis  of 
Iracheo-bronchial  glands:   sebaceous  cysts  over  neck  and  back. 

Al)stracts  from  the  autopsy  record  of  interest  to  us  are  the 
following:  The  left  leg  is  four  centimeters  shorter  than  the 
right.  It  is  bowed  outward,  the  curve  being  all  in  the  shaft 
of  the  femur.  The  styloid  process  of  the  right  ulna  projects 
about  three  cm.  from  the  margin  of  the  wrist.  The  body  of  the 
twelfth  dorsal  vertebra  presents  a  round  protuberance  on  the 
left  side,  anterior  to  the  attaciiment  of  the  rib.  The  anterior 
surfaces  of  the  bodies  of  all  the  thoracic  vertebrte  are  irregular, 
but  smooth. 

The  lining  of  the  aorta  contains  many  wliite  elevated  nodules 
about  one  or  two  millimeters  in  diameter.  In  the  abdominal 
aorta  are  several  elevated  nodules  five  mm.  long.  The  mucosa 
of  the  esophagus  and  stomach  is  unchanged.  One-half  meter 
distal  to  tie  pylorus  is  an  ulcer  four  mm.  long:  eighteen  cm. 
distal  to  this  is  a  similar  ulcer.  They  are  situated  opposite 
the  mesenteric  attachment  and  directed  transversely.  Fifty 
cm.  farther  on  is  a  large  nicer,  twelve  mm.  long  and  six  wide, 
situated  on  one  of  the  valvulse  conniventes.     In  the  middle  of 
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the  small  bowel  at  the  mesenteric  attachment  is  an  ulcer  4  mm. 
long,  elevated  and  with  a  heavy  margin.  At  the  splenic  flexure 
of  the  large  bowel  is  a  large  ulcer  2  cm.  long  made  up  almost 
entirely  of  a  thick  border.  A  similar  ulcer  is  found  in  the 
rectum. 

All  of  the  ulcers  have  a  similar  appearance,  with  a  callus- 
like border,  distinctly  elevated  above  the  surrounding  mucosa. 
The  cavity  of  the  ulcer  is  deep  and  undermines  the  margins. 
Two  of  the  ulcers  appear  as  narrow  slits  formed  by  two  parallel 
rolled  margins.  The  others  are  oval  in  shape.  The  ulcer  of 
the  splenic  flexure  has  a  dark  spotted  floor.  The  corresponding 
serosa  is  distinctly  engorged  and  dark  blue,  but  the  surface  is 


Fig.  1. — Acquired  syphilitic  ulcer  of  small  intestine.  Photomicro- 
graph low  power.  A.  Mucosa  of  ulcer  border  undergoing  necrosis. 
B.  Submucosa  at  ulcer  margin  witli  cellular  infiltration.  (".  Mus- 
cularis  mucosae.  D.  Inner  circular  muscle  layer.  E.  Longitudinal 
muscle  layer.  F.  Serosa.  G.  I^yer  of  new-formed  columnar  cells 
on  floor  of  ulcer.     H.   Gland  In  floor  of  ulcer. 


smooth  with  no  tubercles  anywhere.     The  appendix  is  a  fibrous 
cord  5  cm.  in  length  and  points  down  behind  the  cecum. 

The  liver  is  small,  its  surface  smooth  and  yellowish  brown 
in  color.  All  the  borders  are  rounded.  It  weighs  1,090  grams. 
The  lobules  can  be  easily  seen  on  the  surface  made  liy  section- 
ing. Some  green  areas  can  be  seen  as  large  as  6  mm.  in  diame- 
ter. Some  contain  a  grass-green  semifluid  substance.  There 
are  yellowish  solid  areas  from  1  to  3  mm.  in  diameter  scattered 
over  the  surface  made  bv  sectioning. 
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The  left  kidney  contains  two  firm  yellowish-white  regions 
in  the  cortex,  one  3,  the  other  5  mm.  in  diameter. 

The  femur  on  the  left  side  is  bowed  outward  at  the  junction 
of  the  upper  with  the  middle  third,  and  will  be  described  later. 

A  thick  creamy  pus  is  found  in  the  right  middle  ear.  There 
is  a  large  amount  of  cerebrospinal  tluid.  It  is  expected  that 
the  examination  of  the  brain  will  be  reported  at  another  time. 

The  following  bacteriological  study  was  made  in  this  case: 
Serum  obtained  from  the  liver  and  spleen  failed  to  agglutinate 


Pi.r    ■> Acquired  svphilitic  ukir  of  small  intestino.     Photomicro- 

Taph  high  power.  A.  Mucosal  gland.  B.  Kound-cell  infiltration 
above  muscularis  mucosae.  C.  Muscularis  mucosa?  sending  fibers 
into  the  villi  D.  Advancing  edge  of  gummatous  process  in  sub- 
mucosa.  E.  Vessel  showing  endarteritis  obliterans.  F.  Submucosal 
cellular  infiltration. 

B.  tijphosus  and  B.  parathijphosus  in  dilutions  of  1/25.  1/50 
and  1/100. 

A  series  of  paraffine  sections  of  one  of  the  ulcers  was  stained 
for  tubercle  bacilli  by  the  carbol-fuchsin  method.  No  tubercle 
bacilli  could  be  found  after  a  very  careful  search. 

One  of  the  ulcers  from  the  jejunum  was  hardened  in  formalin 
and  a  complete  set  of  serial  sections  made.     Some  of  these  were 


233 


stained  with  hematoxylin  and  eosin.     A  description   of  these 
follows: 


rig.  3. — Syphilitic  osteitis  of  the  left  femur.  A.  Large  cylin- 
drical cavity  at  upper  end  of  femur.  B.  Osteosclerosis.  C.  Osteopo- 
rosis with  penetration  of  cortex.  D.  Large  irregular  cavity  con- 
taining projecting  necrotic  mass. 
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Just  beyond  the  ulcer  the  epithelium  appears  unchanged, 
except  for  a  few  small  foci  in  which  the  nuclear  stain  has  dis- 
appeared and  which  therefore  have  a  homogeneous  appearance. 
As  one  approaches  the  ulcer  cavity  the  cells  stain  more  poorly 
until  at  the  edge  of  the  ulcer  there  is  no  distinct  cellular  struc- 
ture.    (Fig.  1.) 

The  submucosa  is  infiltrated  with  a  thick  mass  of  small 
round  cells  in  a  network  of  granulation  tissue  with  large  light 
nuclei  and  distinct  chromatin  network  and  a  reticular  arrange- 
ment of  the  cytoplasm  of  the  cells.  (Fig.  6.)  This  infiltration 
ceases  at  the  muscidaris,  where  only  here  and  there  small  round 
cells  are  visible  between  the  muscle  layers.  Large  numbers  of 
dilated  capillaries  are  found  in  the  infiltrate  which  in  some 
places  suirounds  large  arteries  and  veins.  The  muscularis 
mucosa  is  elevated  along  with  the  mucosa  by  the  cellular  infil- 
tration, jn-oducing  the  raised  margin  of  the  ulcer.  This  muscu- 
laris extends  into  the  overhanging  ulcer  margin  and  ends 
gradually  in  a  tuft  of  muscle  fibers.  It  can  be  seen  sending 
branches  up  into  the  folds  of  the  mucosa.      (Fig.  2.) 

The  floor  of  the  ulcer  contains  the  ends  of  a  few  of  the 
intestinal  glands,  quite  normal  in  appearance,  in  the  submucosa 
containing  small  round  cells.  It  is  quite  smooth.  A  portion 
of  the  floor  is  covered  by  a  layer  of  cylindrical  cells  which  has 
spread  out  over  it.     (Fig.  1.) 

Beyond  the  small  round-cell  infiltration,  about  the  margins 
of  the  ulcer  cavity,  are  minute  areas  of  focal  necrosis  which 
take  a  pink  stain,  and  resemble  miliary  gummas.  These  areas 
are  smaller  in  diameter  than  most  of  the  surrounding  blood- 
vessels. 

The  blood-vessels  in  certain  areas  of  the  submucosa  are 
markedly  altered.  The  capillaries  are  distended.  In  some  areas 
a  vein  presents  marked  endophlebitis  and  the  accompanying 
artery  is  unchanged.  In  other  areas  the  artery  wall  is  infil- 
trated, the  sub-endothelial  tissue  shows  proliferation  of  fibro- 
blasts with  narrowing  of  the  lumen.  Some  of  the  smaller 
arteries  are  completely  obliterated  by  an  endarteritis.  These 
present  only  an  endothelial  involvement.  In  still  other  areas 
the  vessels  appear  unaltered.  Sections  stained  by  the  Weigert 
elastic  tissue  stain  reveal  marked  thickening  of  the  elastic 
layers;  other  vessels  are  entirely  obliterated.     (Fig.  4.) 

Many  of  the  lymph  spaces  are  filled  with  distinct  large  flat 
pink-stained  cells  with  small  nuclei,  representing  endothelial 
cell  proliferation.  Cells  having  the  appearance  of  plasma  cells 
are  also  present.  No  giant  cells  of  the  Langhans  type  are 
present  in  any  of  the  sections  of  the  ulcer.  The  serosa  appears 
to  be  unchanged.     (Fig.  1.) 

A  study  for  the  ^piroclnrta  pallida  Mas  made  using  one  of 
the  ulcers  from  the  intestine.     After  being  in  10  per  cent,  for- 
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nialin    for   twenty-four   hours   the   section   was   stained   by   the 
Levaditi  method.     Serial  sections  were  then  made. 

Upon  examination  of  tliese  sections  one  finds  in  the  tissue  of 
the  ulcer  margin,  usually  where  the  yellow-stained  necrotic 
tissue  adjoins  the  brown-stained  cells,  spirilla  of  regular  coils, 
which  are  cork-screw  in  shape.  They  are  stained  black.  Some 
consist  of  as  many  as  six  or  eight  coils,  others  have  only  one 
or  two  and  are  probably  cut  at  an  angle  to  their  axis.  There 
are  in  the  yellow  necrotic  portion  many  rod-like  forms  of  vary- 
ing length,  round  or  ring  forms,  and  figures-of-eight.     Some  of 


Fig.  4. — Syphilitic  ulcer  stained  by  Weigert  elastic  tissue  stain. 
A.  Vessel  in  floor  of  ulcer  with  marked  endothelial  proliferation 
and  thiclieDing-  of  the  media.  B.  Fragments  of  elastic  tissue  in 
the  submucosa.  C.  Endarteritis  obliterans,  vessel  distinguished  only 
by  elastic  tissue  stain. 


the  spirilla  display  a  distinctly  thickened  or  knob-like  end. 
They  appear  to  be  undergoing  destructive  changes  and  are 
similar  to  the  forms  described  by  Leisliraan  in  other  tertiary 
lesions. 

The  spirochetes  can  be  located  usually  at  the  advancing  mar- 
gins of  the  ulcer,  where  the  areas  have  a  characteristic,  some- 
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what  homogeneous  appearance  in  contrast  to  the  cellular  tissue 
about  them,  areas  which  by  hematoxylin  and  eosin  appear  to 
be  advancing  miliary  gummas.  In  some  of  the  serial  sections 
only  a  few  or  none  at  all  can  be  found,  in  others  there  are  as 
many  as  fifteen  in  one  field.  Along  the  border  of  the  cavity 
they  are  not  to  be  found,  but  are  in  the  tissue.  Here  and  there 
a  finger-like  mass  projects  into  the  ulcer  cavity,  and  its  center 
stains  more  lightly  than  the  surrounding  necrotic  tissue.  It 
is  in  these  that  the  spirochetes  appear  most  typical.  (Fig-  5.) 
Scattered  through  all  the  sections  of  the  spleen  are  seen 
gummatous  areas  of  varying  size  and  shape,  some  small  and 
circular,  others  imiting  to  form  large  irregular  regions.  These 
consist   of  a  necrotic   center   showing  karyorrhexis   and   kary- 


Pig  5. — Spirochwta  pallida  in  acquired  syphilitic  ulcer  of  small 
intestine.  Levaditi  stain.  Photosrapli  of  drawing  made  from 
section. 


olysis,  with  epithelioid  cells  and  accumulations  of  small  round 
cells  and  occasional  giant-cells.  There  is  a  marked  thickening 
of  the  reticulum  and  especially  of  the  trabeculie.  The  arterioles 
are  markedly  thickened  by  a  pink  hyaline-like  material. 

Numbers  of  typical  small  gummas  are  found  in  the  liver. 
They  are  mostly  beneath  the  capsule  and  about  the  portal 
vessels.  (Fig.  7.)  They  consist  of  granulation  tissue  con- 
taining blood-vessels,  epithelioid  cells  and  an  occasional  giant- 
cell.  The  center  presents  a  beginning  caseation  surrounded  by 
connective  tissue  with  spindle  cells  and  epithelioid  cells,  and 
an  outer  zone  of  small  round  cells.  The  margin  is  very  distinct 
and  is  surrounded  by  unchanged  liver  cells,  with  little  or  no 
connective   tissue    capsule.      In   the   portal   canals    there    is    a 
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marked  lymphangitis  with  large  accumulations  of  round  cells. 
The  central  portions  of  the  lobules  about  the  intra-lobular  veins 
are  composed  of  liver  cells  presenting  pressure  atrophy,  from 
a  chronic  passive  congestion. 

The  left  femur  was  removed,  macerated  and  sawed  into  an 
anterior  and  posterior  portion  (Fig.  3).  On  the  cut  surface 
one  finds  evidence  of  a  gummatous  osteitis  involving  the  shaft 
of  the  femur.  The  cortex  on  the  outer  side  presents  a  marked 
osteoporosis,    that    on    the    inner    side    a    compensatory    osteo- 


Fig.  6. — Acquired  syphilitic  nicii-  oi  small  intestine.  I'hotouilci'o- 
g'raph  high  pow<'r.  Margin  of  ulcer  showing  small  round-ci'll  intil- 
tration. 


sclerosis.  The  bend  is  at  the  junction  of  the  upper  with  the 
middle  third.  In  the  medulla  one  sees  three  large  cavities. 
The  upper  two  are  distinctly  outlined ;  the  third  occupies  the 
middle  of  the  shaft,  and  a  very  irregular  mass  projects  into 
it.  Such  a  condition  of  the  femur  is  rare  and  in  no  case  of 
acquired  syphilis  of  the  intestine  reported  in  the  literature  were 
there  such  marked  changes  in  the  bones. 

The  kidneys  present  no  important  changes.  Unfortunately, 
sections  were  not  secured  from  the  two  gummas  in  the  left 
kidnev. 
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The  heart,  adrenal.*,  liypophysis.  pancreas,  testicles,  and  jjros- 
tate  present  no  notable  changes. 

I  wish  to  thank  Mr.  C.  L.  Shields  for  valuable  aid  in  making 
the  microscopic  preparations. 

SUMMARY 
Although  riexner  and  Curtis  have  reported  cases  of 
acquired  syphilis   of  the  stomach,  no  case  of  acquired 

syphilitic  ulcers  of  the  small  and  large  bowel  (with  the 


Fig.  7. — Gumma  of  the  liver.  Low  power  photomicrograph.  A. 
Capsule  of  the  liver.  B.  Outer  zone  of  small  round  cells.  C.  Cen- 
tral   caseation. 


exception  of  the  rectum)  has  been  reported  in  this 
country.  The  demonstration  of  the  spirochete  proves 
the  SA'philitic  nature  of  these  lesions  and,  therefore, 
stamps  the  histologic  changes  as  syphilitic.  The  finding 
of  the  spirochete  adds  another  to  the  gradually  increas- 
ing list  of  tertiary  lesions  in  which  the  specific  organism 
lias  been  demonstrated. 
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The  case  reported  here  differs  from  those  previously 
published  in  the  small  size  of  the  lesions,  their  close 
similarity,  their  distribution  through  the  intestine  and 
the  marked  involvement  of  bones,  especially  the  femur, 
and  of  the  brain.  The  lesions  all  seem  to  be  in  about 
the  same  stage  of  ulceration,  and  no  scars  of  previous 
ulcerations  can  be  detected. 

Histologically  the  ulcers  present  the  following  impor- 
tant changes :  granulation  tissue  and  round-cell  infiltra- 
tion chiefly  mucosal,  productive  obliterating  endarteritis, 
endophlelntis,  tissue  necrosis  with  undermining  of  the 
ulcer  border,  foci  of  necrosis  (miliary  gummas)  about 
the  ulcer  border,  endothelial  cell  proliferation  in  lymph 
spaces.  There  is  an  absence  of  giant  cells  in  the  lesions 
of  the  intestine,  differing  from  the  findings  of  Weiss, 
Forssmann  and  Scheib.  Plasma  cells  are  present  in 
large  numliers. 

There  are  gaimmas  in  the  liver,  spleen,  brain  and 
kidney.  Marked  syphilitic  changes  are  present  in  the 
bones.  There  is  no  evidence  of  tuberculosis :  the  mesen- 
teric glands  are  not  enlarged  and  no  tubercle  bacilli  are 
present  in  the  lesions. 

COXCLUSIOXS 

1.  Acquired  svphilitic  ulcers  of  the  small  and  large 
bowel,  with  the  exception  of  the  rectum,  are  rare.  They 
occur  most  frequently  in  the  jejunum. 

2.  The  Spirochcpta  pallida  is  present  in  acquired  syph- 
ilitic ulcers  of  the  intestine,  as  demonstrated  in  this 
report. 

3.  The  changes  in  acquired  syphilitic  ulcers  of  the 
intestine  are  usually  submucosal,  though  they  may  be 
primary  in  the  mucosa.  These  changes  are  chieflv:  (\) 
gummatous  ulceration,  (2)  endarteritis.  (3)  endophle- 
bitis,  (4)  advancing  miliary  gummas.  (5)  endothelial 
cell  proliferation. 

4.  Acquired  syphilitic  ulcers  of  the  intestine  are  usu- 
ally accompanied  by  changes  in  the  liver  and  spleen, 
rarely  in  the  brain,  thyroid,  adrenal,  pancreas  and  long 
bones,  except  the  tibia. 

5.  A  diagnosis  of  the  lesions  can  be  made  bv :  (1) 
demonstration  of  the  spirochete,  (2)  vascular  changes, 
(3)    other   syphilitic   lesions.    (4)    absence    of   tubercle 
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bacilli  in  the  lesions,  mesenteric  glands  and  liver.  (5) 
absence  of  tubercles  on  the  serosa,  (6^  location  fre- 
qnently  in  the  jejunnm. 
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A  CASE  OF  PYEMIA  DUE  TO  AX  AXAEEOBIC 

BACILLUS 

ARTHUR   DEAN   BEVAX   AND   E    C.   ROSENOW 

The  following-  case  is  reported  because  it  is  as  far  as 
we  can  find  the  first  one  in  which  death  was  unquestion- 
ablv  due  to  the  Bacilhis  fusiform  is  unassociated  with 
other  bacteria. 

The  essential  facts  of  the  clinical  history  are  the 
following:  The  jjatient,  a  middle-aged  man.  died  from 
jivemia  following  an  attack  of  appendicitis.  Early  oper- 
ation was  refused.  An  operation  five  weeks  later  by 
Dr.  Bevan  revealed  a  small  pericecal  abscess  containing 
a  sloughed  appendix.     Drainage  at  this  time  failed  to 
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check  the  septic  temperature  which  the  patient  had  had 
for  some  time  previously  and  which  continued  until 
deatli.  six  weeks  later.  Eepeated  blood  examinations 
showed  a  leukocytosis  of  from  14.000  to  22,000.  and  a 
moderate  anemia  of  secondary  type.  Three  blood  cul- 
tures were  negative.  Of  these  the  third  was  kept  under 
anaerobic  conditions.  A  number  of  needle  punctures 
during  life  failed  to  show  the  presence  of  liver  or  sub- 
phrenic abscesses.  One  month  before  death  the  patient 
began  to  have  metastatic  abscesses  over  the  thigh  and 
tibia  and  two  weeks  before  death  he  coughed  up  a  large 
amount  of  foul  smelling  pus. 

Anatomic  Diagnosis. — Retroperitoneal  and  retrocecal 
abscess;  thrombophlebitis  of  contributory  retroperitoneal 
veins;  multiple  pulmonary  infarction  with  abscess  for- 
mation; multiple  metastatic  suppurative  periostitis  and 
osteomyelitis ;  acute  pleuritis ;  infarct  of  spleen ;  adhe- 
sive localized  pleuritis  and  peritonitis;  fatty  infiltration 
of  liver  with  passive  congestion. 

The  examination  was  made  three  hours  after  death 
by  one  of  us  (Eosenow).  The  following  statements 
taken  from  the  post-mortem  record  are  the  important 
findings :  The  peritoneal  cavity  is  free  from  fluid.  The 
lateral  and  posterior  portion  of  the  cecum  is  bound 
firmly  to  the  abdominal  wall  by  fibrous  adhesions.  The 
stump  of  the  appendix  has  entirely  healed.  On  tearing 
the  parietal  peritoneum  and  adhesions  along  the  poste- 
rior and  outer  aspect  of  the  cecum  there  is  opened  an 
abscess  from  which  there  exudes  approximately  200  c.c. 
of  a  whitish  yellow,  thick,  intensely  fetid  pus.  The  wall 
of  the  abscess  is  irregular  and  ragged,  easily  torn  into, 
and  contains  a  number  of  pockets  filled  with  a  similar 
pus.  On  section  of  the  tissues  posteriorly  and  inside  of 
tbe  abscess  a  number  of  veins  are  cut  across  filled  with 
adherent  clots.  Xo  evidence  of  portal  thrombosis  can 
be  found.  The  spleen  is  enlarged,  soft  and  contains  a 
light  colored  wedge-shaped  area  (2  by  2  b}'  1  cm.)  sur- 
rounded by  a  hyperemic  zone.  The  liver  shows  a  moder- 
ate infiltration  of  fat  and  passive  congestion. 

The  left  pleural  cavity  is  free  from  fluid.  Fibrous 
adhesions  are  found  over  two  medium-sized  wedge- 
shaped  areas  of  the  left  upper  lobe  and  over  the  greater 
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part  of  the  lower  lobe.  The  latter  is  the  seat  of  a  large 
abscess  containing  approximately  500  c.c.  of  a  blood- 
stained chocolate-colored,  intensely  fetid  pus.  The  inner 
and  onter  walls  are  ragged,  irregular  and  surrounded  by 
compressed  lung  while  the  lower  wall  is  largely  made  up 
of  diaphragm.  Cut  ]3ortions  of  the  lung  surrounding 
the  abscess  float  in  water.  The  two  wedge-shaped  areas 
of  the  upper  left  lobe  show  softening  in  the  center  and 
are  filled  with  foul-smelling  pus.  An  abscess  corre- 
sponding to  the  one  in  the  left  lower  lobe  is  found  just 
aboA-e  the  diaphragm  in  the  right  lower  lobe  and  contains 
fully  300  c.c.  of  a  similar  pus.  Four  wedge-shaped  areas 
like  those  found  in  the  left  upper  lobe  are  found  in  the 
right  hmg.  Cross-section  at  the  base  of  the  wedge- 
shaped  areas  and  the  abscesses  shows  the  presence  of  one 
or  more  veins  filled  with  adherent  clots,  l^^o  direct  con- 
nection between  abscess  of  lungs  and  retrocecal  abscess 
can  be  found. 

The  stomach,  intestines,  mesenteric  lymph-glands, 
kidneys,  adrenals,  pericardium,  endocardium  and  myo- 
cardium show  no  noteworthy  changes. 

Microscopic  section  of  the  wall  of  the  large  abscess 
shows  it  to  be  made  up  of  necrotic  tissue  surrounded 
by  granulation  tissue  and  compressed  lung  infiltrated 
with  leukocytes.  The  wedge-shaped  areas  are  found  to 
consist  of  a  central  necrotic  material  surrounded  by  a 
hyperemic  zone  and  infiltration  with  leukocytes. 

The  liver  shows  a  marked  degree  of  fatty  infiltration, 
a  definite  increase  in  interstitial  tissue  and  marked  pas- 
sive congestion.  Xo  noteworthy  changes  of  the  rest  of 
the  organs  were  found. 

Microscopic  and  cultural  examination,  wliicli  are  the 
basis  of  a  more  detailed  report,  to  appear  in  a  forth- 
coming number  of  the  Journal  of  Infectious  Diseases, 
show  the  presence  in  pure  culture  in  the  various  abscesses 
of  a  peculiar  form  of  what  appears  to  lie  BacUhis  fnsi- 
formis.  and  which  resembles  very  closely  the  organism 
described  by  Gohn  and  Mucha^  and  Kasper  and  Kern.- 
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PLASMA    CELLS    IN"    TOXSILS 

(From  the  Laboratory  of  St.  Luke's  Hospital.  Chicago) 
DAVID  J.  DAVIS 

This  report  is  based  on  observations  made  on  about 
24:0  pairs  of  tonsils.  One  hundred  and  eighty  were 
extirpated  chiefly  because  of  hy]:)ertrophy  and  were 
mosth'  from  children  between  5  and  15  years.  There 
were  many,  however,  from  young  adults  who  had  suf- 
fered from  recurrent  tonsillitis,  rheumatism,  nephritis, 
etc.  The  remainder,  about  sixty  in  number,  were 
obtained  at  autopsies  from  subjects  of  various  ages  rang- 
ing from  the  fetus  to  the  very  aged.  Seventeen  were 
infants  less  than  3  months  old.  With  few  exceptions 
these  tonsils  from  antopsies  appeared  normal.  As  a 
routine  method  of  staining  the  methyl  green  pyronin 
stain  of  Pappenheim  was  used. 

Concerning  the  occurrence  of  plasma  cells  in  the 
tonsils  the  following  facts  were  noted.  They  are  not 
found  in  the  fetus  or  in  the  new-born  child.  They  make 
their  appearance  in  the  tonsils  with  more  or  less  regu- 
larity about  the  second  and  third  week  of  life.  Some 
variability  in  this  respect  exists.  In  one  case,  for 
instance,  during  the  second  week,  a  few  were  found ;  in 
another  case  at  the  end  of  the  third  week  none  were 
found :  in  still  another  at  the  end  of  the  eighth  week 
none  were  found.  In  no  case  examined  older  than  this 
were  they  absent.  At  first  very  few  are  found,  and  they 
are  seen  as  a  rule  just  beneath  the  epithelium  lining  the 
crypts.  The}^  increase  in  numbers  gradually  so  that  in 
children  several  months  old  they  occur  as  a  rule  con- 
stantly and  abundantly.  They  remain  present  through- 
out life  even  i-o  very  old  age  (88  years  the  oldest  exam- 
ined), regardless  of  the  anatomic  condition  of  the  ton- 
sil. In  pathologic  tonsils  and  especially  in  hypertrophy 
they  are  far  more  numerous. 

As  to  their  distribution  in  the  tonsil  they  occur  chiefly 
in  three  localities.  They  are  most  numerous  just 
beneath  the  epithelium,  especially  that  lining  the  crypts. 
In  the  papillf?  they  are  often  seen  in  large  numbers 
about  the  small  blood-vessels.  Beneath  the  surface  epi- 
thelium they  are  found,  bnt  generally  here  are  not  so 
abundant.     Often  in  the  epithelial  layers  they  may  be 
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seen-  in  the  act  of  migration,  and  when  thus  found  are 
usually  single  or  in  twos.  They  may  be  free  in  the 
crypts  but  as  a  rule  in  very  small  numbers.  A  second 
locality  where  they  are  found  abundantly  is  along  and  in 
the  meshes  of  the  connective  tissue  that  surrounds  and 
penetrates  the  tonsil.  Here  they  occur  singly  or  in  loose 
clusters  and  are  often  associated  with  mast  cells  which 
are  always  far  less  abundant.  Thirdly,  they  may  often 
but  by  no  means  always  be  seen  clustered  about  the 
smaller  lilood-vessels  at  various  depths  in  the  lymphoid 
tissue.  In  addition  to  these  localities  occasional  plasma 
cells  may  l)e  seen  in  the  lymphoid  tissue,  though  it  is 
somewhat  surprising  how  rare  they  are.  here.  It  is 
possible-,  of  course,  that  such  isolated  cells  may  be  near 
a  small  blood-vessel  located  outside  the  section.  I  have 
never  in  any  case  observed  a  typical  plasma  cell  in  the 
center  of  a  lymph  follicle.  They  often  occupy  lymph 
spaces,  especially  the  perivascular  lymphatics,  though 
they  are  not  limited  to  such  vessels.  Apparently  they 
wander  through  the  various  tissues  as  they  do  through 
the  epithelium  and  out  into  the  crypts.  In  hypertro- 
phied  tonsils  their  distribution  is  not  different  from  that 
in  normal  tonsils.  As  was  stated,  they  are  more  numer- 
ous and  I  think  in  a  general  way  their  number  is  roughly 
proportional  to  the  increase  in  size.  In  such  cases  they 
are  seen  occurring  in  clusters  or  often  in  a  continuous 
layer  under  the  epithelium  or  about  vessels.  A  not 
inconsiderable  part  of  the  increase  in  size  of  such  tonsils 
is  evidently  due  to  the  accumulation  of  the  plasma  cells. 
In  connection  with  the  facts  concerning  the  time  of 
the  appearance  of  plasma  cells  in  tonsils  I  made  some 
observations  with  the  view  of  determining  at  what  time 
the  tonsillar  crypts  become  invaded  by  bacteria.  As  one 
well  knows,  tonsils  from  the  fetus  and  new-born  are 
sterile.  Cultures  made  during  the  first  week  and  later 
reveal  bacteria  as  do  also  stained  preparations  of  the 
tonsils.  These  bacteria  are  a  mixture  of  various  bacilli 
and  pyogenic  cocci.  Evidently  then,  as  one  would  expect, 
invasion  of  the  tonsillar  crypts  occurs  at  about  the  same 
time  as,  or  shortly  after,  the  intestinal  canal  is  invaded 
by  bacteria,  which  is,  as  has  been  shown  by  others,  from 
twentv-four  to  seventv-two  hours  after  birth. 
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It  thus  appears  that  soon  after  the  invasion  of  the 
tonsils  hy  bacteria  the  plasma  cells  appear  in  these 
organs.  The  question  at  once  arises  as  to  whether  these 
two  phenomena  are  in  an}^  wa}'  related,  and  is  the 
one  dependent  on  the  other?  Inasmuch  as  plasma  cells 
are  more  or  less  characteristic  of  subacute  and  chronic 
inflammations,  their  presence  in  the  tonsils  may  be 
interpreted  as  indicating  the  existence  here  of  a  chronic 
infectious  process  or  the  absorption  of  toxic  or  irritating 
products. 

Oct.  !).  mil. 


SIGNIFICANCE    OF    CHEMICAL   CHANGES 
OCCUREING    IN    AUTOLYSIS 

ESPECIALLY    WITH    REFERENCE    TO    THE    HISTOLOGIC 
CHANGES    OCCURRING    COINCIDENTLY 

HARRY  J.   CORPER 

In  drawing  conclusions  from  a  microscopic  examina- 
tion of  a  tissue  we  can,  at  most,  notice  only  the  super- 
ficial changes,  and  of  these  mainly  the  changes  occur- 
ring in  the  nucleus.  With  the  aid  of  modern  chemistry 
we  are,  however,  enabled  to  further  investigate  the  cell 
and  associate  what  we  can  see  histologically  with  what 
actually  hai^pens  to  at  least  some  of  the  chemical  compo- 
nents of  tissues.  As  methods  of  biochemical  analysis 
are  still  in  the  formative  stage  we  must  satisfy  ourselves 
with  a  study  of  such  simple  comnonents  as  can  be  suc- 
cessfully studied  chemically.  When  the  pathologist 
finds  certain  microscopic  changes  in  a  tissue  he  associ- 
ates this  picture  with  what  he  has  previously  seen,  but 
he  has  no  index  as  to  how  much  of  the  actual  tissue 
constituents  have  been  removed  in  this  process,  whether 
they  are  still  all  present  and  merely  have  changed  their 
form,  or  whether  the  greater  part  has  been  removed  and 
has  left  only  the  mere  framework  or  skeleton ;  in  other 
words,  what  percentage  of  the  protein,  nucleoprotein, 
lecithin,  etc.,  of  the  original  tissue  still  exists  as  such 
when  certain  microscopic  changes  are  observable.  A  few 
of  these  questions  are  answered  by  the  results  of  this 
investigation  and  will  be  taken  up  now  in  considering 
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the  changes  in  the  associated  chemical  constituents  as 
related  to  the  microscopically  visible  pathologic  changes. 

In  the  normal  spleen  the  nncleins  are  practically  all 
in  insoluble,  coagulable  or  precipitable  forms,  and  remain 
thus  in  the  first  stages  of  autolysis,  even  when  a  high 
grade  of  pyknosis  is  visible  microscopically.  Wlien 
karyorrhexis  and  karyolysis  are  first  seen  microscopically 
a  small  percentage  (about  10  per  cent.)  of  the  nuclein 
nitrogen  has  become  soluble  in  the  form  of  purin  bases ; 
when  karyolysis  is  completed  so  that  no  staining  nuclei 
remain,  only  about  28  per  cent,  of  the  nuclein  nitrogen 
is  soluble  (purin  bases).  At  this  point  an  approximate 
equilibrium  has  apparently  been  reached  and  hereafter 
there  is  only  a  slow  increase  in  the  soluble  nuclein  nitro- 
gen as  autolysis  progresses.  Here  we  find  an  unexpected 
condition,  in  that  when  all  visible  nuclear  structures  are 
lost,  three-fourths  of  the  nucleins  are  still  intact.  By 
way  of  summary,  then,  the  nuclein  disintegration  goes 
at  first  hand  in  hand  with  karyolysis,  but  does  not 
become  completed  with  the  completion  of  karyolysis. 
In  vivo,  however,  we  have  difi^erent  conditions  existing 
and  the  nuclein  nitrogen  may  be  reduced  to  a  very  small 
]:)ercentage  by  the  time  karyolysis  is  complete,  it  being 
removed  almost  as  fast  as  liberated,  probably  by  diffu- 
sion into  the  surrounding  body  fluids,  as  shown  by  the 
fact  that  no  soluble  purin  nitrogen  was  found  in  the 
analvsis  of  the  spleen  autolyzed  in  vivo. 

About  24  per  cent,  of  the  total  phosphorus  exists  in 
the  form  of  phosphatids  in  the  normal  spleen,  and  when 
jiyknosis  is  marked  only  a  slight  decrease  in  the  phos- 
phatid  content  has  occurred.  When  karyorrhexis  and 
karyolysis  are  conspicuous  features  of  the  tissue  changes, 
the  phosphatid  phosphorus  has  decreased  to  about  20  per 
cent,  of  the  total  phosphorus,  and  at  the  completion  of 
microscopic  karyolysis  the  phosphatid  phosphorus  only 
amounts  to  about  16  per  cent,  of  the  total.  When 
nuclear  destruction  has  reached  completion,  as  far  as 
histologic  changes  are  concerned,  the  phosphatid  phos- 
phorus has  decreased  to  about  13.6  per  cent,  of  the  total 
phosphorus,  or  about  one-half  to  two-thirds  the  amount 
contained  in  the  normal  spleen.  In  vivo,  when  histo- 
logic tissue  changes  have  practically  come  to  an  end,  as 
far  as  microscopic  changes  are  observable  in  the  cells  of 
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the  spleen,  the  phosphatid  phosphorus  has  decreased  to 
about  4  per  cent,  of  the  total  phosphorus  still  present, 
which  would  correspond  to  a  far  lower  percentage  of  the 
original  total  phosphorus  present  in  the  normal  spleen. 

In  the  normal  spleen  about  40  per  cent,  of  the  total 
phosphorus  exists  in  the  coagulable  and  precipitable 
(insoluble)  tissue  materials  (nucleins,  proteins  and 
other  organic  phosphorus  compounds  [excluding  pbos- 
phatids,  which  were  discussed  above]).  AMien  pyknosis 
is  prominent  there  is  practically  no  decrease  in  this,  but 
with  the  appearance  of  karyorrhexis  and  karyolvsis  there 
is  a  drop  to  31.4  per  cent,  of  the  total  phosphorus,  and 
at  its  termination  the  lytic  process  has  lowered  the 
content  to  22  per  cent,  of  the  total,  decreasing  to 
about  19  per  cent,  with  complete  microscopic  nuclear 
destruction. 

In  the  normal  spleen  but  al^out  5.7  per  cent,  of  the 
total  nitrogen  is  water  soluble  (in  the  form  of  ammo- 
nium compounds,  amino-acids,  peptones,  puriu  bases,  gel- 
atin, etc.).  while  about  94.3  per  cent,  is  in  insoluble, 
coagulable  or  precipitable  forms  (proteins,  nucleopro- 
teins  and  other  insoluble  organic  nitrogen  combina- 
tions). When  pyknosis  is  prominent  in  the  microscopic 
picture,  some  of  the  nitrogen  has  been  changed  to  soluble 
forms,  so  that  7.4  per  cent,  is  soluble.  When  karyor- 
rhexis and  karyolysis  are  conspicuous  in  the  tissue 
changes,  the  water-soluble  nitrogen  has  markedly 
increased,  so  that  26.5  per  cent,  of  the  total  nitrogen  is 
in  this  form  (the  increase,  however,  being  mainly  due 
to  amino-acids,  peptones  and  simple  nitrogen  deriva- 
tives, as  the  part  precipitated  by  tannic  acid  shows  prac- 
tically no  increase).  When  karyolysis  has  neared  com- 
pletion the  soluble  nitrogen  has  only  increased  to  28.6 
per  cent,  of  the  total  nitrogen,  and  after  tissue  changes 
have  practically  come  to  a  standstill  microscopically, 
there  has  been  a  further  slight  increase  in  the  soluble 
nitrogen,  which  at  this  time  amounts  to  30.3  per  cent, 
of  the  total,  leaving  about  69.7  per  cent,  of  the  total 
nitrogen  in  the  insoluble  form  (precipitable  and  coagu- 
lable by  alcohol).  With  in  vivo  autolysis  there  is  a 
tendency  to  keep  the  soluble  nitrogen  down  to  about 
the  normal  percentage  by  diffusion,  so  that  when  micro- 
scopic tissue  disintegration  is  practically  at  an  end  there 
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is  5.7  per  cent,  of  the  total  nitroo'en  in  the  soluble  form, 
the  amount  being  identical  with  that  in  the  normal 
spleen. 

By  way  of  summary,  then,  the  most  marked  chemical 
changes  in  a  disintegrating  tissue  are  noticed  during  the 
period  when  karyorrhexis  and  karyolysis  are  the  charac- 
teristic microscopic  findings.  AVhen  pyknosis  alone  is 
prominent  in  the  microscopic  picture,  practically  all  the 
constituents  are  in  the  coagulable  or  precipitable  frac- 
tion, as  in  the  original  normal  tissue.  After  karyolysis 
is  practically  complete  the  coagulable  and  precipitable 
elements  of  the  tissue  still  gradually  decrease  in  amount, 
but  the  rate  is  far  below  that  occurring  during  karyor- 
rhexis and  karyolysis.  ^yhen  microscopic  nuclear  disin- 
tegration is  practically  at  an  end  the  chemical  process 
of  disintegration  is  still  going  on,  but  very  slowly.  At 
the  termination  of  karyolysis,  when  no  nuclear  struc- 
tures can  be  found  in  the  spleen,  about  72  per  cent,  of 
the  nuclein  nitrogen,  about  50  per  cent,  of  the  original 
insoluble  phosphorus  and  70  per  cent,  of  the  original 
insolnble  nitrogen  still  remain  in  the  insoluble  form 
(precipitable  and  coagulable  by  alcohol),  while  about 
two-thirds  of  the  phosphatid  phosphorus  remains  in 
complex  organic  comI)ination. 

Dec.  11.  1911. 


THE    TOXIC    MATEEIAL    FROM    VARIOUS 
BACTERIA 

E.  C.  ROSEXOW 

In  a  recent  ]ia])er^  I  have  shown  that  when  virulent 
pneumococci  are  suspended  in  sodium  chlorid  solution 
at  37  C.  they  undergo  autolysis.  The  rate  of  disintegra- 
tion is  roughly  proportionate  to  the  degree  of  virulence. 
At  first  the  sodium  chlorid  extract  is  practically  non- 
toxic, at  the  end  of  twenty-four  hours  to  seventy-two 
hours  it  becomes  very  toxic,  while  still  later  the  toxicity 
again  disappears.  The  addition  of  ether  to  the  sodium 
chlorid  solution  suspension  w^hile  desirable,  is  not  essen- 
tial to  obtain  the  toxic  substance.  Since  then  various 
other  bacteria  have  been  treated  in  the  same  way,  and 

1.   Jour.  Infect.  Dis.,  1911.  ix.  100. 
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an  acutel}^  toxic  action  at  a  certain  period  of  autolysis 
has  been  obtained  from  each  of  the  following  species : 
two  strains  of  virulent  Streptococcus  pyogenes,  two 
strains  of  gonococcus,  one  of  the  Streptococcus  miicosus, 
the  meningococcus,  the  typhoid  bacillus,  the  colon  bacil- 
lus, the  diphtheria  bacillus  and  the  spirillum  of  Metch- 
nikoif.  The  time  when  the  acutely  toxic  substance 
appears  and  again  disappears  is  directly  proportionate 
to  the  rapidity  of  disintegration.  The  gonococcus  and 
the  meningococcus  yield  the  toxic  substance  in  a  very 
few  hours,  while  the  streptococcus  yields  it  first  in  a 
week  or  ten  days,  the  typhoid  bacillus  in  twenty-four 
hours,  the  colon  bacillus  in  forty-eight  hours,  etc. 

The  acute  symptoms  and  anatomic  changes  following 
the  injection  of  autolytic  extracts  in  sodium  chlorid 
solution  of  the  various  bacteria  are  identical  and  are 
indistinguishable  from  those  obtained  following  the  sec- 
ond injection  of  proteins  in  sensitized  guinea-pigs. 
Attempts  to  obtain  this  toxic  substance  from  a  single 
strain  of  the  dysentery  bacillus,  the  Bacillus  pyocyaneus. 
and  the  Sfapliylococcus  aureus,  have  been  unsuccessful. 
Staphylococci  retain  their  form  and  staining  reaction 
for  a  month  or  longer  in  sodium  chlorid  solution.  This 
explains  why  no  toxic  action  is  obtained.  On  the  other 
hand,  it  is  not  quite  clear  why  the  dysentery  bacillus 
and  Bacillus  pyocyaneus  should  fail  to  yield  the  toxic 
substance.  Autolysis  of  these  bacteria  is  slow  and  it 
may  be  that  the  injections  were  not  made  at  the  right 
time.  It  is  likely,  however,  that  these  bacteria  produce 
only  a  small  amount  of  this  poison. 

It  was  found  that  the  removal  of  the  dead  bacteria 
made  no  difference  as  far  as  the  acute  symptoms  are 
concerned.  Hence  the  emulsions  instead  of  the  clear 
extract  were  usually  injected.  This  afforded  opportu- 
nity for  a  study  of  the  later  toxic  effects  of  the  dead 
bacteria  in  various  stages  of  disintegration. 

The  bacteria  subject  to  serum  lysis  were  toxic  l^efore 
the  height  of  the  acute  toxicity  of  the  extract  was 
reached,  while  those  not  subject  to  serum  lysis  had  little 
toxic  action  until  the  extract  had  become  very  toxic.  If 
the  animal  survived  the  acute  symptoms  at  this  stage 
of  autolysis  it  usually  was  found  dead  the  following 
morning  (from  stomach  ulcer,  intestinal  or  other  hemor- 
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rhages)  just  as  were  those  receiving  an  injection  of  the 
bacteria  subject  to  serum  lysis  before  the  toxic  sub- 
stance appeared  in  solution.  After  the  acutely  toxic 
substance  had  disappeared  the  later  toxic  action  of  the 
autolysed  bacteria  was  also  absent.  In  the  case  of  the 
dysentery  bacillus  and  Bacillus  pyocyaneus,  however, 
where  the  acutely  toxic  substance  failed  to  appear  in 
solution  the  dead  bacteria  continued  to  he  toxic  for 
six  days. 

By  means  of  formalin  titration  and  the  polariscope 
and  in  case  of  pueumococcus  extracts  by  the  additional 
means  of  ISTestler's  test  and  precipitation  tests  definite 
proof  has  been  furnished  that  the  appearance  and  disap- 
pearance of  the  toxic  substance  is  due  to  proteolytic 
cleavage. 

The  extremely  toxic  substance  from  ]meumococcus 
extracts  which  kills  by  provoking  bronchial  spasm  has 
been  found  to  be  solulile  in  ether. 

Dec.  11.  mil. 


THE    PUEINES    A^B    PUEIXE    ENZYMES    OF 
TUMOES 

H.   GIDEOX  WELLS 

Benign  and  malignant  tumors  seem  to  contain  much 
the  same  purines  and  purine  enzymes  as  the  tissues  from 
which  they  arise.  The  total  amount  of  purine  is  rather 
lower  than  would  be  expected  from  the  histologic  evi- 
dence of  the  amount  of  nuclear  substance  present  in 
the  tumors.  Adenine  and  guanine  are  the  chief  ]rarines, 
with  usually  a  small  amount  of  hypoxanthine.  During 
antolysis  the  amount  of  hypoxanthine  and  xanthine 
increase,  indicating  the  existence  of  nuclease  and  other 
purine  enzymes.  Direct  experiments  show  the  general 
occurrence  of  guanase,  and  the  absence  of  adenase. 
Xanthine-oxidase  was  never  found.  As  secondary  tumors 
in  the  liver  do  not  oxidize  xanthine  to  uric  acid,  we  have 
here  an  instance  of  the  failure  of  secondary  tumors  to 
acquire  a  chemical  function  characteristic  of  the  soil 
in  which  they  grow.  The  liver  tissue  between  the  cancer 
nodules  shows  an  apparent  reduction  in  its  ability  to 


251 

oxidize  xanthine.     A  uterine  m3'oma  was  found  to  con- 
tain  relatively   large    amounts   of   hypoxanthine,   as   is 
characteristic  of  normal  smooth  muscle  tissue. 
Jan.  S.   If112. 


EXPEEIMENTAL    CALCIFICATIOX    OF    THE 
KIDNEY 

H.    GIDEOX    WELLS,    HARRIET    F.    H0L:\IER    AND 
GLADYS   R.   HEXRY 

The  calcification  of  renal  epithelium  and  tube  casts 
which  is  experimentally  produced  by  temporary  anemia 
and  by  certain  poisons,  is  probably  analogous  to  calci- 
fication of  organic  material  in  urine,  rather  than  to 
calcification  of  tissues  with  lime  salts  direct  from  the 
blood.  These  epithelium  and  tube-cast  deposits  contain 
no  demonstrable  carbonate  and  seem  to  consist  solely  of 
calcium  phosphate.  ^Yhen  the  necrosis  involves  the 
interstitial  tissues,  carbonate  can  be  demonstrated;  here 
the  calcium  probably  comes  from  the  blood  rather  than 
from  the  urine. 

Permanent  ligation  of  the  ureter  alone  leads  to  slight 
deposition  of  calcium.  Ligation  of  the  ureter  usually 
decreases  the  amount  of  calcification  which  is  produced 
by  temporary  anemia  or  poisouing-,  but  whether  by 
decreasing  urinary  secretion  or  by  circulatory  disturb- 
ances, is  not  determined. 

Chemical  and  microscopic  determination  of  the  quan- 
tity of  calcium  in  the  kidney  agree  well  with  one  another. 
Amounts  of  calcium  under  2  mg.  calcium  oxid  in  an 
entire  rabbit  kidney  cannot  be  detected  microscopically, 
but  any  amount  over  2  mg.  usually  can  be  detected; 
10  to  20  mg.  calcium  oxid  in  a  rabbit  kidnev  constitutes 
an  extensive  calcification. 

Demonstrable  deposition  of  calcium  may  be  present 
as  early  as  thirty-six  hours  after  a  temporary  anemia 
of  one  hour.  Permanent  ligation  of  the  renal  artery 
causes  extensive  calcification  of  the  kidney  within  a  few 
days;  ligation  for  seven  weeks  led  to  a  deposition  of 
0.162  gm.  calcium  oxid  in  a  kidney,  so  that  about  25  per 
cent,  of  the  dry  weight  of  the  kidney  was  calcium  phos^ 
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phate.  Thrombus  formation  with  marked  calcification 
of  the  thrombus  can  take  place  in  six  days. 

The  blood  of  rabbits  contains  a  little  more  calcium 
than  dog's  blood,  about  0.0T8  per  cent,  of  the  dry  weight. 

Nov.   13.  1911. 


EXPEEIMEXTAL    IMMUNITY    IX    EELATIOX 

TO  THE  AGGLUTIXATIOX  EEAC- 

TIOX     IX     TYPHOID 

FEVEE 

I  From  the  laboratories  of  Kansas  University  and  of  the  Memorial 
Institute  for  Infectious  Diseases,  Chicago) 

V.   H.    MOOX 

In  Xovember.  1910.  a  large  number  of  students  at 
Kansas  Universit}-  were  availing  themselves  of  the  anti- 
typhoid vaccine  treatment  offered  by  the  university 
authorities,  and  it  occurred  to  the  author  as  an  oppor- 
tunity to  determine  the  effect  of  this  treatment  on  the 
agglutinins  of  the  serum.  Accordingly  a  sample  of 
blood  was  taken  from  each  of  a  considerable  number  of 
students  just  before  the  first  injection  of  vaccine,  and 
the  serum  was  tested  to  determine  at  what  dilution  it 
would  cause  agglutination  of  typhoid  bacilli.  The  dilu- 
tions at  which  these  normal  serums  caused  agglutination 
ranged  from  -1  to  16.  The  vaccine  treatment  consisted 
of  three  injections,  at  intervals  of  one  week  or  ten  days, 
of  killed  cultures  of  typhoid  bacilli  containing  approxi- 
mately 1.000  million  bacilli  to  the  cubic  centimeter  as 
estimated  in  the  Thoma-Zeiss  counting  chamber.  The 
first  injec-tion  consisted  of  0.5  c.c.  or  500  million,  the 
second  1  c.c.  or  1,000  million,  and  the  third  of  2  c.c.  or 
2,000  million  bacilli.  Only  a  few  students  took  the 
third  injection  and  all  these  gave  symptoms  of  severe 
malaise,  headache,  dizziness,  dulness  and  elevated  tem- 
perature for  three  or  four  days  following  the  treatment. 
These  symptoms  were  present  in  a  minor  degree  after 
each  of  the  first  two  injections. 

Two  months  after  the  first  injecTion,  and  again  one 
vear    later,    samples   of   serums   were    again   tested   for 
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agglutinins, 
form. 


The   results   are  given   below   in   tabular 


Name 


Remarkf^ 


Agglut.  Dilution 


w.  s.  ... 

+ 

PI.  c.  . .  . 

+ 

p.  c.  ... 

+ 

W.  AY.  .. 

+ 

E.  W.  ... 

+ 

L.  F.  ... 

+ 

D.  S.  ... 

— 

W.  Q.  .. 

— 

F.  .7.  ... 

— 

.1.  L.  ... 

— 

.1.  M.  . .  . 

— 

H.  .T.  ... 

— 

T.  A.  ..  . 

— 

C.  H.  ... 



A.  n.  ... 



V.  M.  ... 



s.  s.  ... 

— 

M.  S.  . .  . 

+ 

E.  B.  . .  . 

M.  G.  .  . 



H.  W.  .  . 



M.  B.  . . . 

— 

X.  S.  . .  . 

Typhoid   10  years  before... 
Uevaccinated  October,  1911 

Typhoid   9  year.s   before.... 
Typhoid  8   years  liefore. .  .  . 

iievaccinated   October,  loii 

(Control  I 

(Control  I 


8 

„2 

4 

96 

24 

192 

8 

192 

12 

256 

16 

192 

32 

128 

8 

64 

8 

128 

16 

128 

8 

128 

16 

192 

16 

96 

1  12 

96 

16 

96 

16 

128 

8 

96 

16 

96  1 

16 

64  1 

12 

64 

S 

116 

8 

128 

16 

16  1 

96 

192 

128 

48 

64 

96 

192 

48 

48 

24 

48 

32 

256 

96 

48 

64 


Second  control  :    Average  agglut.   dilution  of  four  normal  adults. 
*  Examined  microscopically  after  standing  two  hours  at  a  tem- 
perature of  20°  C. 

As  shown  by  the  above  table  the  vaccine  treatment 
caused  a  marked  increase  in  the  agglutinins  in  the 
serums.  This  decreased  perceptibly  during  a  year's 
time  but  was  still  present  in  a  marked  degree  at  the  end 
of  that  time.  How  long  the  agglutinins  will  persist 
remains  to  be  determinecl  by  later  tests. 

We  cannot  assume  that  the  degree  of  the  patient's 
immunity,  or  the  bactericidal  power  of  his  blood  runs 
directly  parallel  with  the  agglutinative  property  of  the 
serum,  for  it  has  been  shown  experimentally  that  laacterio- 
lysins  may  be  present  without  agglutinins  and  vice  versa. 
However,  in  a  patient  who  has  had  typhoid  fever  it  is 
known  that  the  agglutinative  power  of  the  serum  disap- 
pears long  before  his  resistance  to  the  disease  is  lost. 
This  fact  gives  some  basis  for  the  assumption  that  in 
experimental  immunity  the  resistance  to  the  disease  is 
more  lasting  than  the  agglutinative  power  of  the  serum. 
On  this  basis  we  may  assume  that  after  more  than  a 


251 

year  has  elapsed  the  person  treated  retains  a  very  con- 
siderable amonnt  of  his  artificiallv  induced  resistance 
to  the  disease. 

Another  and  perhaps  more  practical  side  of  the  experi- 
ment is  that  which  has  to  do  with  the  Widal  reaction  as 
a  diagnostic  test.  It  is  self-evident  in  this  experiment 
that  if  one  of  these  students  were  suffering  from  a 
disease  of  obscure  character  and  the  attending  physi- 
cian should  base  his  diagnosis  on  the  findings  of  a 
Widal  test,  the  result  might  be  a  serious  error.  Consid- 
ering this  phase,  together  with  the  increasing  use  of  the 
antityphoid  vaccine  treatment,  the  physician  must  be 
on  his  guard,  and  before  placing  any  reliance  on  the 
Widal  reaction  must  assure  himself  that  the  patient  has 
not  received  antityphoid  treatment  within  two  or  three 
vears  preceding. 

•Tan.  S.  l'.)12.  " 


SPECIFIC  ANTIBODIES  IX  SCABLET  FEVEE  * 

(Friim  the  Memorial  Institute  for  Infectious  Diseases.  Chicago) 
KARL  K.  KOESSLER  AXD  JESSIE  M.  KOESSLER 

For  the  demonstration  of  antibodies  in  diseases,  the 
germ  of  which  is  unknown  or  incapal)le  of  cultivation, 
two  methods  may  be  employed :  one  rests  on  the  precipi- 
tating action,  and  the  other  on  the  complement-binding 
function,  of  the  antiserum.  Complement  deviation  offers 
several  advantages  over  precipitation;  these  are  chiefly: 

1.  Deviation  of  the  complement  occurs  on  the  use 
of  quantities  of  antigen  so  small  as  not  to  show 
precipitation. 

2.  Complement-binding  substances  appear  in  the 
serum  at  a  time  when  precipitins  cannot  be  demon- 
strated  (Muir  and  Martin). 

3.  The  complement-binding  antibodies  are  more  spe- 
cific than  the  precipitins   (Bauer-Bruck). 

It  seemed  therefore  preferable  to  use  the  binding  of 
the  complement  for  the  attempt  at  demonstration  of 
specific  antibodies  in  scarlet  fever.  Such  attempts  are 
not  new.  In  the  last  few  years  numerous  reports  on 
complement  fixation  have  appeared,   instigated  by  the 

*  A  more  detailed  report  will  be  found  in  the  .Tour.  Infect.  Dis., 
liUl.  ix.  300. 
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report  of  Much  and  Eichell)ero-  that  they  ohtainecl  fixa- 
tion of  complement  with  scarlet  sernm  and  syphilitic 
antigen  (positive  Wassermann  reaction).  Almost  all 
the '  following  investigations  were  undertaken  with  the 
view  only  of  testing  the  credibility  and  specificity  of  the 
AVassermann  reaction,  without  consideration  of  the  ques- 
tion as  to  the  presence  of  specific  antibodies  in  scarlatina. 

The  fact  that  some  scarlatinal  serums  give,  with  some 
syphilitic  extracts,  complement  deviation,  though  not 
impairing  the  practical  value  of  the  Wassermann  reac- 
tion for  syphilis,  is  of  the  greatest  importance  in  respect 
to  the  use  of  ■  Bordet's  and  Gengou's  phenomenon  as  a 
method  of  searching  for  antibodies  for  an  unknown 
etiologic  agent  in  scarlet  fever. 

The  explanation  of  a  positive  Wassermann  reaction  in 
some  cases  of  scarlet  fever  may  lie  in  particular  proper- 
ties of  the  extract  of  the  serum,  or  in  the  interaction  of 
both.  Thus,  for  instance,  it  is  obvious  that  the  presence 
of  streptococci,  or  their  soluble  substances,  in  the  anti- 
gen may  give  rise  to  complement  deviation  with  scarla- 
tina serums.  This  holds  for  watery  organ  extracts  as 
well  as  for  alcoholic  ones.  It  was  shown  by  Ruediger 
that  suspensions  of  organ  extracts  have  no  inhibitory 
eifect  on  the  multiplication  of  streptococci.  As  far  as 
alcoholic  extracts  are  concerned,  it  may  be  emphasized 
that  our  conceptions  regarding  the  insolubility  of  bac- 
terial antigens  in  alcohol  deserve  complete  revision. 
Thus,  for  instance,  Levaditi  and  Mutermilch^  have 
recently  proved  that  those  antigenetic  constituents  of 
cholera  vibrios  which  are  essential  for  the  deviation  of 
complement  are  soluble  in  85  per  cent,  alcohol.  What 
is  true  for  the  cholera  vibrios  must  be  conceded  may  be 
the  case  of  other  microorganisms.  In  the  selection  of  a 
proper  antigen  for  the  investigation  of  antibodies  in 
scarlet  fever  this  fact  must  be  borne  in  mind. 

ANTIGEN" 

In  the  selection  of  an  appropriate  antigen  it  seemed 
to  us  a  conditio  sine  qua  non  to  choose  such  organs  as 
seemed  to  speak  clinically  as  well  as  anatomically  for  a 
place  of  predilection  of  the  virus.  These  conditions 
seem   best   fulfilled   bv   the    kidney,   Ivmph-glands    and 

1.   Compl.  i-pnd.  Soc.  de  biol..  1008.  Ixiv,  400. 
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scales  of  the  skin.  We  also  used  liver  in  order  to  control 
the  results  of  previous  investigations. 

The  conditions  which  an  appropriate  antigen  must 
fulfil  for  use  in  the  search  for  a  specific  scarlatinal  virus 
seemed  to  us  to  be  the  following: 

1.  The  organs  must  come  from  an  acute,  toxic  case 
of  scarlet  fever  in  which  the  ])atient  succumbed  rapidh' 
and  without  secondary  infections  and  complications. 

3.  The  blood  of  the  patient  examined  in  the  last  days 
before  death  should  contain  no  streptococci. 

3.  The  blood  serum  ought  further,  on  being  tested 
with  an  active  scarlatinal  streptococci  emulsion,  to  show 
no  deviation  of  the  complement.  The  activity  of  the 
streptococcus  antigen  used  should  be  tested  with  the 
corresponding  immune  serum. 

4.  The  watery  organ  extracts  tested  with  antistrepto- 
cocci-immune  serum  should  show  no  deviation  of 
complement. 

From  the  specially  mild  character  of  the  scarlet  fever 
in  Chicago,  it  was  clear  that  it  was  not  easy  to  find  such 
foudroyant  toxic  cases  as  answered  to  these  four  condi- 
tions. We  succeeded  after  long  preliminary  tests  in 
finding  three  cases  the  conditions  in  which  corresponded 
to  all  the  demands  which  we  had  placed  on  a  suitable 
antigen. 

Case  1. — A.  S.  Sick  two  days  and  removed  to  hospital  on 
third.  Three  years  old.  No  previous  diseases.  Maximum 
temperature  104.6.  Great  difficulty  on  swallowing,  slight 
swelling  of  the  cervical  lymph -glands.  Very  marked,  fiery- 
red  exanthem,  relative  bradycardia  and  arhythmia,  delirium, 
slight   albuminuria.     Death  on  the  fifth  day. 

Case  2. — E.  W.  Entered  hospital  on  the  second  day  of  the 
disease.  Boy,  9  years  old.  Only  previous  disease  was  measles. 
Maximal  temperature  103.8,  angi«a.  exanthem.  symptoms  of 
cerebral  irritation,  tachycardia.     Death  on  the  fourth  day. 

Case  3. — H.  B.  Boy,  6  years  old.  Entered  hospital  on  the 
fourth  day  of  the  disease.  Angina,  exanthem.  albuminuria, 
nephritis  on  the  tenth  day.  Death  occurred  on  the  fifteenth 
day  with  uremia. 

The  organs  were  removed  from  the  bodies  a  few  hours 
after  death.  We  used  only  watery  extracts  in  our  exper- 
iments, prepared  in  the  following  way :  The  organs  were 
cut  up  into  small  pieces  with  scissors  and  then  with  the 
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addition  of  physiologic  salt  solution  containing  25  per 
cent,  phenol  rubbed  up  into  a  fine  emulsion  and  dried 
in  the  vacuum  into  a  hard  mass.  This  was  rubbed  up 
into  a  fine  powder  and  preserved  in  amounts  of  1  gm. 
in  sealed  tubes. 

For  the  experiment  1-gram  powder  for  every  30  e.c. 
of  physiologic  salt  solution  plus  0.25  per  cent,  phenol 
was  taken.  The  mixture  was  shaken  for  two  hours  in 
the  shaking  apparatus  and  then  placed  in  a  brown  bottle 
in  the  icebox.  After  forty-eight  hours  the  extract  is 
ready  for  use.  The  required  amount  is  rendered  clear 
by  centrifugation  immediately  before  use. 

The  kidneys,  lymph-glands  and  liver  were  treated  in 
this  way. 

The  scales  were  obtained  from  a  large  number  of 
cases.  In  order  to  macerate  them  completely,  we  allowed 
them  to  stand  in  a  15  per  cent,  antiformin  solution  for 
seventy-two  hours.  The  excess  of  alkali  was  removed  by 
the  addition  of  5  per  cent,  sulphuric  acid,  drop-wise, 
and  of  chlorin  by  a  5  per  cent,  sodium-hvposulphite 
solution. 

The  stre])tococcus  emulsion  which  was  used  as  control 
was  prepared  from  blood-agar  cultures  of  streptococci 
obtained  by  blood  culture  from  scarlet  fever,  and  sus- 
pended in  physiologic  salt  solution,  the  growth  of  one 
tube  to  about  2  c.c.  salt  solution.  Before  use  this  emul- 
sion was  tested  for  its  inhibiting  and  hemolytic  effect 
and  that  amount  em]3loyed  as  a  test  of  the  serum  of 
moribund  cases,  which  gave  complete  hemolysis  with  the 
system. 

ANTISERUMS 

The  serums  of  scarlet-fever  patients  were  obtained  in 
all  periods  of  the  disease,  from  the  fourth  day  up  to  the 
102d  day.  The  blood  was  collected  sterile  by  puncture 
of  the  vein  of  the  arm.  After  coagulation  was  complete, 
the  serum  was  pipetted  off,  centrifugated,  and  when 
entirely  clear,  heated  at  56°  for  thirty  minutes.  "We 
employed  only  inactivated  serum,  which  was  obtained  on 
the  day  of  the  experiment. 

COMPLEMENT 

Fresh  guinea-pig  serum  was  used  as  complement.  It 
was  titrated  exactlv  against  the  hemolytic  system  and 


twice  the  multiple  close  of  complement  was  used,  which 
just  caused  complete  hemolysis. 

HEMOLYSIX 

As  amboceptor  was  used  the  serum  of  rabbits  immu- 
nized against  sheep's  blood.  In  order  to  know  whether 
normal  amboceptor  for  sheep's  blood  was  contained  in 
the  human  serum,  we~  tested  this  every  time  without  the 
addition  of  antigen  and  amboceptor  (see  Tube  4  in 
Example  2).  If  by  this  control  test  we  obtained  hemo- 
lysis, we  removed  the  natural  sheep  amljoeeptor  by 
absorption  and  then  repeated  the  experiment.  The  pro- 
cedure employed  was  as  follows :  3  c.c.  inactivated  serum 
and  1  c.c.  sheep's  blood  corpuscles,  washed  three  tirr.es, 
were  allowed  to  remain  in  contact  for  one-half  hour  in 
the  icebox.  Tlien  they  were  centrifugated.  and  the  reac- 
tion was  carried  on  with  the  serum,  which  was  pipetted 
off. 

BLOOD 

The  blood  was  a  5  per  cent,  suspension  of  sheep  cor- 
puscles in  physiologic  solution. 

CONTROLS 

Each  extract  was  tested:  (1)  with  antistreptococcus- 
immune  serum,  (2)  for  hemoMic  (hemotoxic)  action. 
(3)  for  anticomplementary  action,  (4)  with  normal 
serum,  and  (5)  with  serums  of  other  diseases,  such  as 
measles,  erysipelas,  nephritis,  etc. 

The  normal  extracts  which  served  as  controls  were 
tested  in  the  same  way. 

Each  serum  was  tested:  (1)  for  anticomplementaiv 
action  (without  antigen).  (2)  for  hemolytic  action  with- 
out antigen  and  without  amboceptor,  and  (3)  with 
normal  extract. 

Each  scarlet  serum  was  tested  with  the  various  organ 
extracts. 

Beside  normal  serum,  serums  of  measles,  diphtheria, 
erysipelas,  malignant  tumors,  tuberculosis  and  nephritis 
were  used  as  controls.  Xone  of  these  control  serums 
prevented  hemolysis  with  the  extract. 

"We  first  examined  fifty  cases  with  liver  and  kidney 
extracts.  Further,  twenty-five  cases  with  lymph-glands, 
kidnev  and  liver  extracts.     Since  the  extract  of  Ivmph- 
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Inlands  proved  the  most  effective,  far  more  so  than  all 
the  others,  we  limited  our  further  work  to  experiment 
with  this  extract  alone. 

The  extract  pre]iared  of  the  scales  jiroved  negative  in 
all  instances. 

If  now  the  positive  reactions  recorded  are  cnnijiared. 
we  see  that : 

Of  75  cases.  4o  were  positive  with  kidney  extraet.  .")7..S  pei" 
eent. 

Of  7.')  cases.  2.5  were  j)0>itive  with  liver  extract.  o"2  jier  cent. 

Of  118  cases.  81  Avere  ])ositive  with  lyniph-j;h\nil  extract. 
68.(5  per  cent. 

Thus  the  extract  prepared  from  the  cervical  lymph- 
elands  proved  the  most  powerful  antigen. 

An  extract  prepared  from  a  normal  kidney  of  a 
scarlet-fever  case  and  from  one  of  a  case  of  scarlet-fever 
ne])hritis  showed  no  difference  in  activity. 

Tt  is  striking  that  of  the  serums  examined  of  cases  of 
nephritis  scarlet  fever,  all  gave  a  positive  reaction  in 
each  case. 

In  respect  to  the  time  of  first  appearance  of  the  anti- 
bodies, it  may  he  said  that  thev  do  not  seem  to  he 
present  in  the  blood  in  demonstrable  quantities  before 
the  onset  of  the  second  week,  the  eighth  day  being  the 
earliest  in  which  positive  reaction  was  obtained.  So  far 
as  the  duration  of  the  action  is  concerned,  the  serum  was 
found  to  be  active  in  the  twelfth  week,  and  in  one  case 
of  scarlet  nephritis  even  in  the  sixteenth  week. 

The  activity  of  the  extracts  gradually  diminishes : 
when  in  ^[arch  our  work  was  interrupted,  to  be  besain 
again  .in  May.  the  lymph-gland  extract  formerly  so 
active  .had  lost  its  antigenetic  propei'ties.  and  a  new 
extract  had  to  be  prepared. 

The  following  conclusions  would  seem  to  l)e  suggested 
by  the  results  obtained : 

1.  The  serum  of  scarlet-fever  patients  contains  spe- 
cific antibodies  for  an  unknown  virus. 

2.  This  unknown  virus  seems  to  be  present  especially 
in  the  cervical  lymph-glands, 

Nov.  l:!.  liili. 


360 


THE    PANETH    CELLS 
SIDNEY  KLEIX 

The  granular  cells  of  Panetli  occur  in  the  mucous 
membrane  of  the  small  intestine,  more  especially  in  the 
fundus  of  the  crypts  of  Lieberkiihn.  Erom  three  to  ten 
such  cells  may  be  found  in  almost  every  crypt.  The 
entire  cell  may  be  filled  with  granules  and  at  times  the 
granules  are  only  found  in  the  distal  or  lumen  half  of 
the  cell.  These  cells  occur  in  man,  ox.  horse,  sheep, 
goat,  rabbit,  guinea-pig.  opossum,  rat,  mouse  and  a 
number  of  other  animals. 

Tests  were  applied  to  the  Paneth  cells  which  have 
given  positive  results  with  cells  of  known  function,  such 
as  the  sero-zymogenic  cells  of  the  parotid  gland,  the 
chief  cells  of  the  fundus  glands  of  the  stomach,  and  the 
pancreatic  cells.  With  these  cells  the  granules,  so-called 
zymogenic  granules,  give  a  positive  reaction  for  phos- 
phorus according  to  MacCallum.  In  the  basilar  portion 
of  these  cells  there  is  a  substance  either  diffuse  or  gath- 
ered up  into  rods  or  filaments,  so-called  prozymogen, 
which  gives  a  positive  reaction  for  masked  iron.  When 
these  tests  were  a])plied  to  the  Paneth  cells,  positive 
results  were  obtained.  Feeding  experiments  were  also 
made  and  it  was  found  that  the  Paneth  cell  went 
through  a  fairly  definite  physiologic  cycle. 

It  can  therefore  be  said  that  the  Paneth  cells  from 
their  histologic  apj^earance,  staining  reactions  and  micro- 
chemical  tests  are  ferment-producing  cells,  which  fer- 
ment probably  plays  an  important  role  in  intestinal 
digestion. 

•  laii.   8.    1912. 
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A     CHEMO-BIOLOGIC     STUDY     OF     THE 

EELATIOXS        OF        PEPSTX       TO 

SO-CALLED  AXTLPEPSIX  * 

(Friiin   the   Morris   Institute  for  Medical  Research   and    tlie   Miclia<l 
Reese  Hospital.  Chicago) 

A^'ALTER   ^A'.   HAMBURGER 

in  considering  the  relations  of  pepsin  to  so-called 
anti-pepsin  it  appeared  necessary  to  devise  a  method 
whereby  the  followino-  factors  could  be  controlled: 

1.  The  a.fFerentiation  between  those  physical  and  chemical 
aoents  wliich  possess  non-specific  antipeptic  action  and  true 
sjieeific  antipepsin.  (See  list  in  C.  Oppenheimer.  Die  Fermente 
luul  ihre  Wiikungen.  Third  Edition.  Leipzig.  1910.  pp.  272- 
279.  for  a  tabulation  of  some  of  these  agents.) 

2.  The  quantitative  estimation  of  peptic  activity.  For  this 
purpose  the  nitrogen  determination  of  the  non-coagulable  pro- 
teid  after  tlie  method  described  by  Opie  was  used. 

3.  The  concentration  of  hydrochloric  acid  necessary  to 
activate  pepsin,  but  not  capable  of  inhibiting  the  action  of 
imnuuie  bodies,   as  described  by  Hecker  and  others. 

By  the  application  of  this  method  to  the  several 
])hases  of  the  ])roblem  a  number  of  interesting-  findings 
were  noted  which  may  be  summarized  as  follows : 

1.  Fresh  and  inactivated  animal  serum  under  ])roper  condi- 
tions will  bind  pepsin  quantitatively  in  weak  acid  solution 
and  will  prevent  it  from  digesting  proteid  even  after  the  addi- 
tion of  free  hydrochloric  acid  in  excess. 

2.  This  binding  and  inactivation  of  pepsin  cannot  be  con- 
sidered as  due  to  a  specific  antipepsin. 

3.  The  phenomenon  has  been  named  pepsin  deviation  in 
analogy  with  the  deviation  described  for  other  ferments, 
notably  trypsin. 

4.  The  ability  of  animal  seriun  to  deviate  pepsin  has  been 
roponsible  for  most,  if  not  all.  of  the  published  accounts  of 
antipepsin. 

5.  By  the  use  of  a  technic  elaborated  to  control  pepsin 
deviation,  it  has  been  found  impossible  to  demonstrate  normal 
antipepsin  in  the  blood  serum  of  the  dog.  cat.  guinea-pig.  beef, 
horse,  rabbit  and  of  man. 

Oct.  n.   1911. 

*  The  complete  paper  appears  in  the  .Tournal  of  Kxporinioiual 
Medicine.  1011,  xiv.  ."i""!- 
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THE    EFFECTS    OF    ECK    FISTULA    OX    THE 
LIVER   (DOGS) 

S.  A.  :\IATTHEWS 

Similar  to  the  luugs,  and  presumably  for  analogous 
purposes,  the  liver  derives  its  blood  suj)ply  from  a  venous 
as  well  as  from  an  arterial  source.  Its  arterial  blood 
supply  (which  is  the  lesser  of  the  two  by  about  two- 
thirds)  is  received  by  way  of  the  hepatic  artery,  and  is 
supposed  to  maintain  the  nutrition  of  the  liver  tissue, 
and  to  furnish  the  oxygen  necessary  to  enable  the  liver 
to  carry  on  its  various  chemical  activities. 

Its  venous  blood  supply  is  by  way  of  the  portal  vein, 
Avhich  gathers  the  blood  from  the  intestines,  spleen, 
pancreas,  and  the  greater  part  of  the  stomach,  and 
carries  it  direct  to  the  liver.  This  blood,  therefore,  must 
contain,  in  addition  to  the  ordinary  products  of  tissue 
metabolism,  at  least,  the  end-prodncts  of  intestinal 
digestion  and  absorption,  of  two  classes  of  foodstuffs, 
viz.,  the  proteins  and  the  carbohydrates;  the  end-pro- 
ducts of  both  classes  of  substances  the  liver  is  supposed 
to  act  i^pon  before  they  are  permitted  to  enter  the  general 
circulation  to  be  used  by  the  tissues  in  general. 

With  this  conception  in  mind,  one  would  expect  that 
to  deprive  the  liver  of  its  arterial  blood  supply  Avould 
result  in  an  interference  with  the  nutrition  of  the  organ, 
and  a  lessening  of  its  enzj-matic  activities,  the  perform- 
ance of  which  requires  an  abundance  of  oxygen.^ 

Experimental  results  on  dogs  do  not  bear  out  these 
assumptions,  Imt  in  large  part  the  reverse.     It  seems 
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that  the  ligation  of  the  liepatic  artery  lias  no  effect  on 
the  general  nutrition  of  the  liver  tissi;e;  the  only  effect 
so  far  observed  being  a  diminution  of  the  amount  of 
nitrogen  excreted  as  urea,  and  a  relative  increase  of  the 
amount  execreted  as  XH^.-  Even  this  change  tends  to 
revert  to  the  original  after  a  few  months. 

On  the  other  hand,  the  ligation  of  the  portal  vein  and 
its  anastomosis  to  the  vena  cava  (Eck  fistula),  so  that 
all  the  blood  from  the  portal  circulation  must  pass 
directly  into  the  general  circulation,  may  result  in  very 
profound  changes,  both  in  the  maintenance  of  the  nutri- 
tion of  the  liver  tissue  and  in  the  general  metabolism 
of  the  animal. 

As  regards  the  immediate  changes  in  metabolism,  they 
are  much  the  same  as  those  following  the  ligation  of  the 
hepatic  artery,  i.  e.,  the  urea  is  diminished,  and  the  nitro- 
gen excreted  as  ammonia  is  correspondingly  increased. 
This  reversion  is  not  necessarily  permanent,  but  tends  to 
return  to  the  original  after  from  eight  to  twelve  months, 
even  when  no  collateral  circulation  is  set  up  by  adhesions, 
as  often  occurs.  Thus  urea  may  be  formed  in  normal 
quantities  as  an  end  product  of  protein  metabolism  after 
the  liver  has  been  shunted  out  of  the  portal  circulation. 
This  suggests  that  the  formation  of  urea  is  in  part  at 
least  autogenous.  Furtlier  evidence  on  this  point  is 
forthcoming. 

A  microscopic  examination  of  the  livers  of  dogs  killed 
at  intervals  of  from  one  to  fifteen  months  after  an  Eck 
fistula  had  been  established  invariably  showed  changes, 
the  degree  of  which  varied  with  the  length  of  time  the 
animal  survived  the  operation.  The  changes  began  as 
a  central  necrosis  (one  to  three  months),  and  always 
ended  (nine  to  fifteen  months)  in  almost  complete  fatty 
degeneration.  In  fact  so  complete  was  this  change  in 
some  cases  that  no  liver  tissue  was  discernible.  Eegard- 
less  of  so  complete  a  degeneration  the  animals  lived  and 
enjoyed  fair  health.  As  a  rule  the  excretion  of  urea 
was  diminished,  but  in  one  extreme  case  of  liver  degener- 
ation (fifteen  months),  80  to  85  per  cent,  of  the  total 
nitrogen  excreted  was  in  the  form  of  urea.  This  is 
further  evidence  the  urea  may  be  formed  by  tissues  other 
than  the  liver. 

•2.    Ibid. 
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To  get  nuire  direct  evidence  on  this?  point,  dogs  were 
perfused  with  a  solution  of  (XH^)2C03,  after  the  hlood 
supply  to  the  liver  and  intestines  had  been  cut  ofp.  Xo 
evidence  could  he  obtained  that  (XH4)2C03  was  changed 
to  urea  under  the  conditions  imposed  by  the  experiment. 
The  inter-muscular  injection  of  ereptone,  which  is  a 
combination  of  amino-acids,  prepared  by  Abderhalden, 
with  which  he  was  able  to  keep  dogs  in  nitrogen  equilib- 
rium, gave  positive  evidence  that  urea  was  being  formed, 
although  at  the  time  no  blood  was  permitted  to  pass 
through  the  intestines,  liver,  spleen,  or  the  greater  part 
of  the  stomach.  From  these  results  we  may  assume  with 
some  degree  of  confidence  that  the  muscular  tissue  of 
the  body  can  take  up  and  use  amino-acids  as  a  food, 
and  excrete  into  the  blood  urea  as  an  end  product. 
This  is  what  probably  takes  place  when  the  amino-acids 
formed  during  protean  digestion  and  absorption  are  per- 
mitted to  enter  the  blood  of  the  general  circulation 
l)efore  passing  through  the  liver.  The  excess  of  XH„  is 
excreted  as  ammonium  salts,  and  probably  a  part  of  the 
amino-acids  fare  likewise ;  but  a  part,  probably  only  a 
small  part,  is  used  as  a  food,  and  during  the  process 
urea  is  formed  without  the  intervention  of  the  liver.  In 
fact  the  tissues  seem  to  acquire  this  power,  which  under 
normal  conditions  seems  to  be  so  largely  delegated  to 
the  liver. 

Another  effect  of  Eck  fistula  observed  during  this 
investigation,  and  also  by  C.  Voegtlin,"  was  the  forma- 
tion of  bile  ceased  in  from  four  to  six  days.  If  at  the 
time  an  Eck  fistula  was  established  the  common  bile- 
duct  was  ligated  and  cut,  and  the  gall-bladder  drained, 
bile  would  flow  from  the  drainage  tube  for  a  few  days 
only,  after  which  the  tube  might  be  removed,  and  the 
opening  permitted  to  close,  without  any  evidence  of 
Jaundice  afterwards.  This  evidently  is  one  of  the  rea- 
sons why  dogs  with  Eck  fistula  do  not  tolerate  fats  well 
in  their  diet,  and  so  often  suffer  from  diarrhea  and 
inanition.  In  fact,  many  dogs  so  operated  on  suffer  the 
same  nutritional  disturl)ances  as  they  do  when  the  bile 
is  not  permitted  to  enter  the  duodenum. 

3.   Jour.  I'haim.  and  Exp.  Therap.,  ii,  455. 
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This  observation  suggests  that  the  conditions  imposed 
by  the  operation  may  so  injure  the  liver-cells  that  they 
can  form  bile  no  longer;  but,  more  probably,  that  the 
portal  blood  contains  the  substances  from  which  the 
liver  forms  the  bile;  or,  possibly,  the  portal  blood  con- 
tains some  substance  vrhich  acts  on  something  else 
already  in  the  liver,  stimulating  the  formation  of  bile — 
hormone-like  action. 

March  11.  1912. 


LOOSE  THROMBI  IX  THE  CAVITIES  OF  THE 
HEAET 

A  CLASSIFICATIOX 
J.   H.   HEWITT 

All  thrombi  found  in  the  cavities  of  the  heart  on 
post-mortem  examination  which  are  clearly  of  ante-mor- 
tem origin,  which  are  entirely  free,  or  which  are  attached 
or  fastened  to  the  endocardium  at  one  or  more  points, 
providing  the  greater  portion  of  their  surfaces  are  free 
and  unattached,  may  be  considered  as  loose  thrombi  in 
the  cavities  of  the  heart. 

These  thrombi,  as  they  are  observed  in  the  post-mor- 
tem room,  may  be  further  considered  according  to  their 
point  of  origin  and  divided  into  the  following  classes : 
(1)  those  that  originate  outside  of  the  heart  cavities — 
the  extracardial  loose  thrombi;  (2)  those  that  originate 
inside  of  the  heart  cavities — the  intracardial  loose 
thrombi. 

Of  the  first  class  tbere  are  at  least  three  observations 
on  record  and  a  more  diligent  search  of  the  literature,  I 
believe,  will  reveal  others.  One  observation  was  pre- 
sented by  Paul  Ernst^  before  the  Medical  Society  of 
Zurich  in  1904.  It  consisted  of  a  heart  removed  from  a 
woman,  52  years  of  age.  In  the  right  heart  there  were  a 
number  of  large  and  small  clots  and  embolic  plugs 
among  which  was  one  39  cm.  in  length  and  about  the 
size  of  a  pencil.  About  6  cm.  from  one  end  this  rilibon 
or  cord  thrombus  had  been  tied  and  drawn  into  a  firm 
knot.     Another    observation    mentioned    is    given    by 

1.   Ernst :    Cor.  Bl.  f.  Schweiz.  Aerzte,  Basel.  1905.  xxxv,  16. 
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V.  Schotter-  and  is  also  cited  by  Ernst.  It  consisted  of 
a  long  thrombus,  5  to  10  mm.  broad,  with  its  anterior 
end  in  the  pulmonary  artery,  its  middle  portion  in  the 
right  ventricle,  formed  into  a  slip  knot  but  not  drawn, 
and  its  posterior  end  in  the  right  auricle.  A  third  case 
is  presented  by  SchmorP  and  herewith  reproduced. 

These  thrombi  evidently  originated  in  the  inferior 
vena  cava,  or  its  tributaries,  were  freed  from  their 
attachments  and  conveyed  with  the  blood  into  the  respec- 
tive cavities  of  the  heart.  They  can  as  well  be  con- 
sidered as  emboli  in  a  study  of  cardiac  embolism.  I 
include  them  here  because  of  their  occurrence. 

The  thrombi  of  the  second  class,  those  that  originate 
inside  of  the  heart  cavities,  I  believe,  can  be  divided 
into  the  following  groups:  (1)  pedunculated  thrombi; 
(2)  detached  thrombi ;  (3)  ball  thrombi. 

Of  the  pedunculated  thrombi,  up  to  1899,  Welch* 
was  able  to  collect  thirty-three  observations.  Since  then 
a  number  of  observations  have  been  made.  I  have  not 
collected  all  of  them. 

Of  the  detached  thrombi  I  have  endeavored  to  collect 
all  of  the  observations  reported.  I  have  found  twenty- 
one  reports  with  a  certain  amount  of  clinical  history  and 
a  description  of  the  thrombus  and  about  eight  reports 
with  no  clinical  history  and  an  insufficient  description 
of  the  thrombus  for  me  to  determine  its  exact  nature. 
This  group  includes  all  thrombi  which  are  found  free 
in  the  cavities  of  the  heart  on  post-mortem  examination 
that  are  clearly  not  of  extracardial  origin  and  are  not 
ball  thrombi. 

Of  the  third  group,  or  ball  thrombi,  as  I  consider 
them,  I  have  been  able  to  collect  from  the  literature  six 
oi)servations  with  which  sufficient  data  is  given  to  con- 
vince me  that  they  belong  to  this  group.  To  this  number 
I  have  added  one  observation,^'  so  that  there  is  now 
undoubtable  record  of  at  least  seven  observations.  I 
have  a  reference  to  an  observation  made  by  Szasz*^  in 

2.  Handbuch  der  Speziellen  Pathologic  vind  Therapie  von 
Xothnagel.  • 

3.  Stereoscopischer  Atlas  des  Herzens. 

4.  Welch  :    Alhutfs  System  of  Medicine.  New  York,  1899,  vi.  189. 
•">.   Hewitt  :    Johns  Hopkins  Hosp.  Rep.,  xvii. 

0.   Sziisz  :    Pest,  med.-chir.  I'resse,  Budapest,  1908,  xlvi,  854. 
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1808.  but  I  liave  l)een  imal)le  to  consult  the  original 
paper. 

As  mentioned  by  Welch  in  1899,  it  has  been  a  custom 
to  call  all  loose  thrombi  in  the  cavities  of  the  heart  ball 
thrombi.  The  term  ball  thrombi  as  a  group  of  cardiac 
thrombi  appears  to  have  been  iirst  used  by  Hertz."  in 
1885,  in  his  classification  of  thrombi  of  the  heart.  He  at 
that  time  presented  three  observations.  Two  of  these 
are  clearly  detached  thrombi  and  it  is  somewhat  ques- 
tionable whether  the  other  (MacLeod's)  was  a  thrombus 
or  not. 

Yon  Eecklinghausen*  was  the  first  to  place  a  limitation 
on  the  general  character  and  nature  of  these  thrombi. 
He  held  that  any  thrombus  found  on  section  in  a  cavity 
on  the  heart  whose  diameter  was  less  than  that  of  the 
valvular  oriiice  immediately  in  front  of  it  in  the  course 
of  the  blood  stream  should  not  be  called  a  ball  thrombus. 
His  limitation  appears  quite  Justifiable;  for,  as  empha- 
sized by  "Welch,''  there  is  no  conceivable  reason  why  the 
thrombi  in  all  of  those  observations  of  pea  and  cherry 
size  thrombi,  if  they  had  been  free  during  life,  should 
not  have  been  carried  along  liy  the  blood  stream  and 
lodged  at  some  point  as  emboli.  Welch^"  was  the  second 
to  make  a  limitation  regarding  ball  thrombi.  He  con- 
cluded that  the  thrombus  must  possess  such  consistency 
and  shape  that  it  must  not  of  necessity  lodge  as  an 
embolus  in  the  constricted  and  narrowed  passage  of  the 
constricted  valvular  orifice.  The  purpose  of  his  limita- 
tion was  to  exclude  detached  shaggy  and  irregular  masses 
of  fibrin. 

From  my  own  observation  and  a  study  of  the  genuine 
cases  reported  in  the  literature  I  am  inclined  to  believe 
that  a  further  limitation  is  now  in  order  and  that  ball 
thrombi  deser^  e  a  special  class  to  themselves  apart  from 
detached  thrombi  and  that  only  those  thrombi  whose 
surface  is  everywhere  spherically  curved  or  oval  and 
smooth  and  on  which  there  is  no  sign  of  former  attach- 
ment should  be  included  in  the  group.  If  there  is  a 
sign  of  former  attachment,  indicated  by  a  roughened 

7.  Hertz:    Deutscli.  Arch.  f.  kliu.  Mod..  I8sr>.  xxxvii. 

8.  V.  Recklinghausen  :    Deiitsch.  Arch.  f.  kliu.  Med..  ISS.j.  xxxvii. 
9  and  10.   Welch  :    1.  c,  p.  186. 
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area  on  the  surface,  it  is  impossible  de finitely  to  say 
whether  the  thrombus  was  detached  during  life  or  at 
the  time  of  the  post-mortem  examination.  A  ball 
thrombus  should  be  a  perfect  spheroid  or  ovoid  in  fact 
as  well  as  in  name,  for  as  such  they  undoubtedly  occur. 

Feb.   12.  1912. 


EEPOET  OF  A  CASE  OF  LYMPHOSAECOMA  OF 
THE  ABDOMIXAL  LYMPH  GLAXDS 

LEILA  JACKSOX 

(From  the  I^aboratory  of  St.  Luke's  Hospital,  Chicago.) 

This  report  concerns  a  man  31  rears  old  who  entered 
St.  Luke's  Hospital  Xov.  29,  1911,"  service  of  Dr.  Preble. 

The  patient  had  been  ill  about  two  months  and  a 
half.  The  trouble  began  with  nausea  and  vomiting, 
followed  later  by  polyuria  and  incontinence  of  urine. 
There  was  loss  of  weight,  great  weakness,  loss  of  appe- 
tite, constipation,  backache,  some  headache,  and  dyspnea 
on  exertion.  There  was  no  fever  or  chills.  The  pulse 
was  regular,  small  and  fairly  hard.  There  was  no 
sclerosis.  The  abdomen  was  fiat  and  tense  and  no 
masses  could  be  felt,  but  there  was  tenderness  in  the 
epigastrium.  The  liver  and  spleen  were  not  palpable 
and  there  was  no  adenopathy.  The  patient  died  Decem- 
ber 10.  no  diagnosis  having  been  made.  The  post- 
mortem examination  was  made  by  Dr.  Davis.  The 
following  is  an  alistract  of  the  record : 

The  parietal  pericardium  i^  smooth  and  normal  but  under 
the  visceral  layer  are  seen  in  the  myocardium  numerous 
yellowish-gray,  irregular  areas,  variable  in  size,  some  of  which 
are  elevated  and  firmer  than  the  heart  muscle.  Xear  the 
apex  of  the  left  ventricle  and  involving  nearly  the  entire 
Avail  is  a  mass  2.5  cm.  across.  Some  small  areas  are  embedded 
in  the  trabecuUie  of  the  left  ventricle.  On  section  these  masses 
are  rather  firm,  fairly  sharply  defined  and  uniform.  The 
valves  are  normal,  also  the  aorta.  The  weight  of  the  heart 
is  2.3.5  gm.  The  liver  is  not  increased  in  size.  On  sectioti 
there  are  here  and  there  yellowish-gray  mottlings.  especially 
near  the  capsule.  The  pancreas  is  firm,  enlarged  and  gray. 
This  change  is  diffuse.  About  the  pancreas,  under  the  liver, 
along  the  aorta  and  in  the  mesentery  are  a  large  number 
of  enlarged  glands,  usually   quite  discrete   and  of   fairly  uni- 
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•form  size,  being  about  as  large  as  elierries.  They  extend 
along  the  bile-ducts  and  the  gall-bladder  wall  is  quite  diffusely 
infiltrated  with  a  whitish  growth,  not  nodular,  which  makes 
the  wall  feel  like  leather.  The  whitish  growth  also  occurs 
about  the  portal  vessels  at  the  base  of  the  liver,  causing 
thickened  walls.  This  extends  but  a  short  distance.  On  section 
of  the  lymph-glands  they  all  possess  a  whitish  appearance; 
none  are  easeated;  the  masses  are  fairly  well  defined.  The 
left  kidney  weighs  450  gm.,  the  right  290  gm.;  they  are 
symmetrically  increased  in  size;  the  capsules  strip  easily;  the 
surfaces  are  grayish  white,  and  the  organs  are  rather  softer 
than  normal.  On  section  the  surfaces  are  quite  diffusely 
grayish  white  and  very  smooth;  here  and  there  the  pyramids 
are  sharply  outlined  and  are  a  deep  red  with  occasionally  a 
small  isolated  tumor  mass  present.  The  tubular  markings  of 
the  cortex  can  be  made  out  and  they  are  wide.  The  glomeruli 
cannot  be  seen.  The  pelves  and  ureters  are  normal.  Quite 
evenly  distributed  over  the  mucosa  of  the  stomach  are  15  to  20 
erosions,  varying  from  1  to  15  cm.  in  diameter;  the  edges 
are  not  raised  and  apparently  go  down  only  to  the  submucosa. 
There  is  a  similar  ulcer  in  the  duodenum  1  cm.  below  the 
pylorus.  The  lymph  follicles  are  increased  in  size  and  are 
numerous  in  the  duodenum.  In  the  ileum  and  about  the 
ileocecal-valve  and  throughout  the  colon  are  tumor  masses 
involving  the  wall.  These  masses  are  flat,  never  ulcerated, 
and  usually  cover  several  square  centimeters  of  surface.  At 
these  points  the  wall  is  thick  and  firm.  The  tumors  are 
never  pedimculated  and  are  apparently  directly  continuous 
with  the  tumor  masses  in  the  mesentery,  especially  along 
its  attachments.  Ip  the  omentum  and  in  the  peritoneum 
covering  the  intestines  and  liver  are  a  few  small  flat  tumor 
masses  a  few  millimeters  across.  Xear  the  bifurcation  of  the 
A'ena  cava  is  a  flat  tumor  mass  about  2  cm.  long,  lying  aboAe 
the   vein   but  not  involving  the   wall. 

In  microscopic  preparations  of  the  mesenteric  lymph-glands, 
all  resemblance  to  lymphatic  structure  is  absent;  the  lympho- 
cytes present  are  found  in  little  groups  or  scattered  rather 
evenly  throughout  the  sections  and  form  but  a  small  portion  of 
the  cells  present.  The  most  striking  feature  in  these  sections 
is  the  large  number  of  large  irregularly-shaped  cells.  These 
cells  vary  considerably  in  size,  have  large  nuclei  which  stain 
rather  lightly  and  unevenly  and  which  usually  contain  a 
nucleolus.  These  cells  have  no  definite  arrangement  and  are 
supported  by  a  connective  tissue  framework,  the  arrangement 
of  which  A'aries  in  different  parts  of  the  section.  At  the 
periphery  of  the  gland  and  along  the  course  of  some  of  the 
vessels  the  connective  tissue  is  quite  abundant  and  consists 
of    rather   wide   bands    or   patches.      These    heavy    strands    of 
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connective  tissue  inclose  between  tiiem  groups  of  cell  which 
appear  crowded  together,  stain  deeply,  and  have  ill-detined 
outlines.  In  other  parts  of  the  section  the  connective  tissue 
is  not  so  well  developed;  here  it  consists  of  strands  which 
liave  a  peculiar  forked  manner  of  branching,  but  with  a  gen- 
eral tendency  to  run  parallel  with  one  another.  In  sections 
of  the  lymph-gland,  described  in  the  gross  examination  as 
lying  over  the  vena  cava  near  the  bifurcation,  the  resemblance 
to  lymphatic  tissue  is  not  so  completely  lost  as  in  the  mesen- 
teric gland.  An  occasional  lymph-node  can  be  recognized 
altliough  not  free  from  changes.  The  arrangement  of  the 
lymphocytes  in  groups  is  more  marked  and  the  groups  are 
larger.  Eosinophils  are  present  but  are  not  numerous.  Here, 
nevertheless,  the  large  cells  hold  chief  place.  Connective  tissue 
development  is  not  conspicuous.  At  various  points  in  the  cap- 
sule of  the  gland  and  in  the  connective  tissue  surrounding  the 
gland  there  are  considerable  areas  occupied  by  these  same 
large  cells.  Where  these  occur  in  the  capsule  they  are  more 
or  less  flattened  lengthwise  between  the  strands  of  connective 
tissue.  These  large  cells  are  also  found  free  in  some  of  the 
lymph  and  blood  vessels.  There  are  some  very  minute  regions 
of  necrosis  in  sections  of  a  lymph-gland  from  the  right 
groin  and  in  sections  from  a  cervical-gland,  but  aside  from 
these  there  are  no  changes.  Sections  of  a  gland  from  the 
right  axilla  appear  normal,  as  also  sections  of  the  spleen, 
thyroid  and  prostate.  In  sections  of  the  wall  of  the  small 
intestines  there  are  portions  that  appear  normal  while  other 
parts  are  greatly  thickened  even  to  two  and  a  half  times  the 
normal  thickness.  This  thickening  is  greatest  between  the 
outer  muscular  layer  and  the  serosa,  although  the  infiltration 
is  general  and  extends  up  to  the  muscularis  mucosse.  That 
part  of  the  Avail  between  the  outer  muscular  Avail  and  the 
serosa  presents  an  appearance  quite  similar  to  that  found  in 
the  mesenteric  lymph-gland,  except  that  in  some  places  the 
connectiA'e  tissue  development  is  more  adA-anced. 

In  places  the  omentum  is  greatly  thickened.  The  thickening 
is  not  luiiform  nor  is  the  appearance  presented  at  \'arious 
points  the  same.  In  some  places  Avhere  the  thickening  is  greatest 
the  tissue  is  very  cellular  and  the  amount  of  connective  tissue 
is  small.  Here  the  cells  are  almost  exclusively  of  the  large 
cell  type:  in  other  places  connecti\'e  tissue  is  more  abundant 
and  this  is  particularly  noticeable  near  the  periphery  or  some- 
times at  one  side  of  these  thickenings.  In  still  other  places 
there  is  much  less  increase  in  thickness.  Here  tAA-o  quite  Avide 
bands  of  connective  tissue  include  betAveen  them  a  more  cellular 
portion,  consisting  of  the  large  cells  and  a  feAv  lymphocytes 
imbedded  in  a  rather  well-dcA-eloped  connective  tissue  retic- 
ulum.    The  alterations  in  the  kidnevs  are  remarkable.     In  the 


cortex  the  glomeruli  alone  seem  not  to  have  been  injured  by 
the  process.  The  secreting  tubules  are  scarcely  recognizable  in 
the  shrunken  rings  of  epithelial  cells  scattered  among  the 
encroaching  cells  which  are  chiefly  of  the  large  type  previously 
described.  Lymphocytes  are  not  numerous.  The  changes  in 
the  collecting  tubules  are  slight.  The  infiltration  is  most  con- 
spicuous in  the  capsule  and  the  cortex,  it  likewise  extends  into 
the  medulla  but  here  it  leaves  the  portion  of  the  pyramid  near 
the  apex  practically  normal.  Connective  tissue  development  is 
not  marked  in  the  kidneys.  Sections  Avere  made  from  the 
tumor  ma^s  mentioned  in  the  gross  examination  as  occupying 
a  place  near  the  apex  of  the  left  ventricle  and  involving  nearly 
the  entire  wall;  in  these  there  is  found  a  difl'use  infiltration  of 
the  muscle  with  the  large  cells  which  characterize  the  tumor 
tissue  wherever  present.  The  increase  in  connective  tissue  is 
not  great.  The  invasion  is  not  marked  along  the  intermuscular 
sepia  with  the  blood  vessels,  but  the  invading  cells  are  found 
dilTusely  scattered  through  the  muscle  tissue  and  separating 
individual  muscle  fibers.  In  spite  of  this  infiltration  the 
muscle  fibers  appear  to  be  of  normal  size  and  appearance.  In 
some  of  the  blood  vessels  in  these  sections  there  is  a  marked 
subendothelial  proliferation  or  infiltration  of  the  muscle  with 
tlie  large  cells  which  characterize  the  tumor  Avherever  present. 
The  increase  in  connective  tissue  is  not  great.  The  invasion 
is  most  marked  along  the  intermuscular  septa  with  the  blood 
vessels  but  the  invading  cells  are  foiind  diffusely  scattered 
through  the  muscle  tissue  and  separating  individual  muscle 
fibers.  In  spite  of  this  infiltration  the  muscle  fibers  appear 
to  be  of  normal  size  and  appearance.  In  some  of  the  blood 
vesse-s  in  these  sections  there  is  a  marked  subendothelial  pro- 
liferation or  infiltration  of  the  large'  cells  which  has  produced 
projections  of  the  endothelial  margin  int-o  the  lumen,  giving  a 
convoluted  appearance  to  the  channel.  The  walls  are  very 
generally  infiltrated  and  can  scarcely  be  made  out.  By  the 
aid  of  the  elastic  tissue  stain  the  endothelium  is  seen  widely 
separated  from  the  rest  of  the  wall.  There  are  no  vessels  in 
the  sections  the  channels  of  which  have  been  occluded  by  this 
process.  The  portions  of  pericardium  included  in  the  section 
are  thickened  by  infiltration  with  cells  whiie  the  muscle 
beneath  appears  normal.  In  the  pancreas  the  ingrowth  or 
development  of  the  large  cells  seems  to  have  proceeded  along  the 
connective-tissue  septa  in  much  the  same  manner  as  in  the 
heart.  From  these  septa,  the  cells  have  grown  out  into  the 
lobules,  in  places  almost  obliterating  them.  Some  of  the 
lobules,  however,  appear  fairly  normal.  In  a  number  of  sec- 
tions of  liver  from  different  places  only  one  small  tumor  mass 
was  found.  This  small  group  of  cells  is  located  in  the  peri- 
portal   connective   tissue   and   does  not   extend   beyond    it   into 


the  siirroxnulini;  tissue.  There  is  no  intiltration  of  the  adrenal 
tissue  proper  but  at  various  points  in  the  capsule  and  adjacent 
adipose  tissue  are  small  regions  occupied  by  tumor  cells. 

From  the  foregoing  it  is  apparent  that  the  tumor 
growths  in  this  instance  were  pretty  well  confined  to  the 
abdominal  cavit}',  the  heart  being  the  only  other  organ 
affected.  Of  the  abdominal  organs  the  lymph-glands, 
intestines,  kidneys,  pancreas  and  gall-bladder  were 
chiefly  involvetl.  The  spleen  is  normal  and  the  liver 
very  little  altered.  Distant  lymph-glands  and  organs 
with  the  exception  of  the  heart  were  not  included  in  the 
process.  The  destructive  changes  were  most  marked  in 
the  mesenteric  glands  where  all  resemblance  to  lymphatic 
tissue  was  lost,  in  the  cortex  of  the  kidney  and  in  the 
pancreas,  iluscle  fibers  did  not  seem  to  be  injured  by 
the  crowding,  as  in  the  case  of  the  heart  muscle  and  the 
muscular  coats  of  the  intestine.  The  capsides  of  organs 
were  quite  generally  infiltrated  and  sometimes  apparently 
were  first  to  be  attacked.  Wherever  the  capsule  was 
involved  the  tendency  seemed  to  be  for  the  cells  to 
grow  along  in  the  direction  of  the  connective  tissue 
fibers  rather  than  to  break  through  them.  The  sub- 
serous tissue  of  the  intestine  and  the  subendothelial 
tissue  in  the  veins  seemed  to  be  favorable  places  for  the 
development  of  the  process,  but  neither  serosa  nor 
endothelium  seemed  to  participate  in  the  change.  There 
was  no  tendency  in  this  case  for  the  new  growth  to 
assume  the  character  of  lymphatic  tissue,  either  in  the 
arrangement  or  character  of  the  cells. 

Feb.   12.  1912. 


BEXIGX  LYMPHOMA.  WITH  EEPOET  OF  CASE 

CARL  WAGXER  axd  J.  H.  HE\YITT 

(From  St.  Joseph's  Hospital.  Chicago.) 

Clinical  History. — The  patient,  a  male.  48  years  of  age.  was 
admitted  to  St.  Joseph's  Hospital  May  24.  1911.  complaining 
of  a  tumor  in  the  groin  and  hemorrhoids.  The  tumor  is 
situated  in  the  right  inguinal  region  and  is  about  the  size 
of  one's  list.  It  lias  been  of  slow  growth  for  the  past  six 
years,  but  during  the  past  year  has  grown  rapidly.  There  is 
no  general  enlargement  of  the  lymph-glands.  Blood  count, 
white  blood-cells  4,800:   difi'erential  count,  polymorphonuclears 
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81    per   cent.,   small   monouuclears    13   per   cent.,   large   mono- 
nuclears 2  per  cent.,  eosinophils  4  per  cent. 

Operation. — Excision  of  tumor,  hemorrhoidectomy. 

Macroscopic  Examination  of  the  Specimen. — It  consists  of  a 
kidney-shaped  mass  measuring  7.5  by  5  by  3.5  cm.  It  is  of  a 
grayish-white  color  and  is  fairly  soft  and  quite  smooth  extern- 
ally. At  one  point  is  a  marked  depression,  oval  in  shape, 
1  to  .5  cm.,  corresponding' to  a  hilus.  In  this  hilus  uiere  is  a 
certain  amount  of  adipose  tissue,  connective  tissue,  blood  and 
lymph  vessels.  On  section  the  mass  is  seen  to  possess  a  thin 
capsule  which  strips  easily.  The  surface  of  the  subjacent 
tissue  is  smooth  and  dappled,  slightly  mottled,  grayish-white 
color.  Scattered  over  it  are  a  number  of  small  red  points  and 
lines,  which  are  blood  vessels.  The  cut  surface  shows  num- 
erous small  round  and  oval  areas  surrounded  by  darker 
trabecula  and  septa.  Some  of  these  areas  measure  1  mm.  in 
diameter.  By  allowing  the  surface  to  dry  in  the  air  these 
white  areas  dry  more  rapidly  than  the  intervening  tissue  and 
the  surface  assumes  a  somewhat  honey-combed  appearance.  The 
same  appearance  can  be  more  readily  and  distinctly  produced 
by  scraping  the  cut  surface  with  the  sharp  edge  of  a  knife. 
Many  of  the  white  areas  are  thereby  removed  and  in  their 
places  small  round  or  oval  excavations  are  left.  By  cutting  a 
thin  slice  of  such  a  scraped  surface  and  holding  it  between  the 
eye  and  the  light  these  excavated  spaces  can  be  readily  seen. 
There  are,  also,  a  few  small  areas  just  beneath  the  capsule 
and  extending  a  few  millimeters  into  the  subjacent  tissue  which 
are  of  a  pinkish-gray  color.  Over  scattered  portions  of  the 
cut  surface  there  are  a  few  round  and  oval  lobules,  measuring 
about  .5  cm.  in  diameter.  They  correspond  with  the  general 
surface  in  color  and  consistency  and  are  surrounded  by  tissue 
of  a  darker  color. 

Microscopical  Examination. — Under  low  power  sections  of 
this  tissue,  after  fixation  in  formalin  and  Zenker's  fluid, 
celloidin  and  paraffin  embedding,  and  hematoxylin  and  eosin, 
Weigerts  elastic  tissue,  and  Van  Gieson's  staining,  show  the 
following  parts  for  consideration:  (1)  capsule.  (2)  dense 
lymplioid  tissue  containing  follicles,  (3)  interfollicular  stroma, 
( 4 )  blood  vessels  and  lymph  channels. 

1.  Capsule. — It  is  narrow,  contains  a  small  amount  of  adi- 
pose tissue,  loosely  arranged  fibrous  connective  tissue,  elastic 
tissue,  smooth  muscle  fibers,  blood  and  lymph  vessels.  The 
adipose  tissue  is  more  abundant  on  its  outer  surface.  On  its 
inner  surface  it  is,  for  the  most  part,  sharply  separated  from 
the  subjacent  lymphoid  cells.  At  no  point  is  there  any  evi- 
dence of  an  invasion  of  the  capsule  by  the  lymphoid  cells. 
Blood  vessels  and  lymph  vessels  may  be  seen  passing  from  the 
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capsule  into  the  tissue  and  with  them  a  certain  amount  of 
connective  tissue  and  elastic  tissue.  These  trabecula  are  gen- 
erally small  and  extend  only  a  short  distance.  The  blood 
vessels  have  thin  walls  and  are  filled  with  blood.  The  lymph 
vessels  contain  lymphocytes. 

2.  Lymph  Follicles. — These  are  the  most  characteristic  and 
distinguishing  feature  of  the  sections.  They  appear  fairly 
evenly  distributed,  but  vary  greatly  in  size.  Each  follicle  pos- 
sesses a  distinct  germinal  center,  surrounded  by  layers  of 
densely  packed  lympliocytes.  The  germinal  centers  appear  to 
be  made  up  of  a  delicate  reticulum  in  the  meshes  of  which  are 
cells,  slightly  lai'ger  than  lymphocytes,  containing  slightly 
more  cytoplasm  and  a  paler,  slightly  more  vesicular  nucleus. 
These  cells  are  loosely  arranged  and  give  the  germinal  center 
a  much  lighter  appearance  than  the  surrounding  tissue,  in 
which  the  cells  are  more  densely  arranged.  Besides 
these  cells  there  are  in  the  germinal  centers  a  varying  number 
of  large  oval  or  round  epithelioid  cells.  These  are,  apparently, 
the  mother  cells  of  the  cells  described  above,  for  not  infre- 
quently they  are  seen  to  contain  mitotic  figures.  These  cells 
are  very  pale,  possessing  little  stainable  cytoplasm.  Each  cell 
has  a  large  vesicular  nucleus,  usually  oval  or  indented,  with 
practically  always  one  or  more  red  staining  nucleoli.  In  these 
centers  there  are  also  to  be  seen  a  few  small  lymphocytes  with 
scarcely  any  discernible  cytoplasm  and  a  deeply  staining 
nucleus,  and  a  few  polymorphonuclear  leukocytes.  Each  germ- 
inal cent€r  also  contains  a  certain  number  of  blood  capillaries 
and  spaces  lined  with  endothelium  and  filled  with  pink-staining 
hyaline  material.  The  walls  of  the  capillaries  consist  of  a 
single  layer  of  endothelial  cells;  some  of  them  have  a  surround- 
ing ring  of  hyaline  material.  Each  germinal  center  is  sur- 
rounded by  a  zone  of  densely  packed  lymphocytes.  They  are 
slightly  smaller  than  red  blood-cells.  Each  cell  has  a  nucleus 
with  a  deeply-staining  nuclear  membrane  and  two  to  four 
deeply-staining  granules  in  its  central  portion.  The  nucleus 
occupies  nearly  the  whole  of  the  cell,  having  only  a  very  narrow 
ring  of  stained  cytoplasm  at  the  periphery  of  the  cell.  These 
cells  .are  held  in  a  slightly  coarser  reticulum  than  that  of  the 
germinal  centers.  Its  meshes  are  elongated  and  arranged  more 
or  less  parallel  to  the  circumference  of  the  germinal  center. 
Thus  many  of  the  germinal  centers  are  for  varying  distances 
surrounded  by  parallel  rows  of  lymphocytes.  These  rows  vary 
in  number  from  two  to  eight,  ^^■ith  a  general  average  of  about 
live  or  six.  However,  a  large  niimber  of  the  germinal  centers 
have  only  a  densely-packed  border  of  lymphocytes.  Whether 
this  peripheral  border  is  made  up  of  lymphocytes  arranged  in 
parallel  rows  or  in  irregular  accumulations,  along  the  outer 
border    the    lymphocytes    gradually    diminish    in    number    and 


270 

become  intermixed  witii  those  of  tiie  interfoUicular  j^troma. 
Along  the  inner  margin  this  peripheral  border  of  the  follicle  is 
more  sharply  defined.  Many  of  the  follicles  just  beneath  the 
capsule  appear  truncated  and  compressed  on  the  side  that  is 
contiguous  to  the  capsule. 

3.  InterfoUicular  Stroma. — It  consists  of  a  reticulum,  in 
general,  coarser  than  that  composing  the  germinal  cewffers.  The 
meshes  of  this  reticulum  vary  greatly  in  size  and  shape;  in 
.some  places  they  are  quite  large  and  irregular,  in  other  places 
they  are  narrow  and  elongated.  Around  certain  of  the  blood 
vessels  there  is  a  more  or  less  diamond-shaped,  stratified 
arrangement  of  the  parts.  The  reticulum  is  here  increased  in 
amount  and  thickness.  The  strata  are  produced  by  collections 
of  lymphocytes,  arranged  more  or  less  in  rows,  varying  from 
one  to  eight  lymphocytes  deep,  separated  from  each  other  by 
layers  of  thickened  reticulum  and  elastic  tissue.  Among  the 
lymphocytes  of  the  interfoUicular  stroma  are  many  eosinophils 
and  a  few  polymorphonuclear  leukocytes. 

4.  ]^>lood  Vessels  and  Lymph  Channels. — The  blood  vessels 
are  fairly  numerous.  The  larger  branches  have  thickened  walls 
in  which  the  elastic  tissue  is  increased.  The  fibrous  connec- 
tive tissue  is  most  abundant  about  them;  the  reticuhmi  here 
also  appears  more  abundant  than  elsewhere.  A  capillary 
branch  at  some  point  enters  each  follicle  and  divides  into  three 
or  four  brandies  inside  the  follicle.  The  lymph  channels  or 
sinuses  are,  for  the  most  part,  small,  narrow  and  compressed. 
They  contain  lymphocytes  and  A'^arying  amounts  of  pink-stain- 
ing lymph.  Some  of  the  sinuses  appear  densely  engorged  with 
lymphocytes  and  dilated.  A  short  distance  below  the  capsule 
certain  of  the  sinuses  appear  dilated,  filled  with  lymph,  a 
varying  number  of  lymphocytes  and  red  blood-cells.  These  I 
assume  represent  contiguous  sinuses  and  capillaries  that  have 
been  ruptured  by  contusion,  probably  during  the  operation. 

Xo  cultures  were  made  from  the  fresh  tissue.  However,  a 
number  of  paraffin  and  celloidin  sections  were  stained  with 
Loefiler's  methylene  blue,  Hram-Weigert's  stain  and  Kuhne's 
method  for  the  tubercle  bacillus,  but  no  organisms  of  any  kind 
were  at  any  time  seen.  Portions  of  the  tissue  were  impreg- 
nated with  silver  nitrate,  according  to  Levaditi's  method,  but 
no  tre])onema  or  siiiroclupta  were  found. 

On  the  basis  of  the  microscoi)ic  examination,  it 
appears  that  the  grayish  white  and  opaque  areas  that 
were  seen  macroscopic-ally  to  produce  the  dappling  of 
the  cut  surface  and  of  the  subcapsular  surface  and  the 
small  round  and  oval  cell-like  depressions,  where  the 
surface  was  allowed  to  dry  or  was  scraped  with  the  sharp 


edge  of  a  knife,  are  really  enlarged  lymph  follicles ;  also, 
that  the  pinkish  areas  near  the  periphery  of  the  cut 
surface  are  areas  of  capillary  hemorrhage  into  the  adja- 
cent h'mph  sinuses. 

BEXIGX    LYMPHOMA 

Lymphoma,  as  noted  by  LeCount^  in  1899,  is  a  term 
that  has  been  used  in  the  literature  at  various  times 
and  by  various  authors  to  denote  various  conditions  of 
lymph  nodes  and  lymphadenoid  tissue,  the  variations 
exten(fing  from  a  simple  and  small  collection  of  leuko- 
cytes (Unna)  to  a  "more  or  less  malignant  form  of  new 
growth  affecting  the  lymph  glands  or  other  lymphade- 
noid tissue"   (Stengel). 

In  1875  Lancereaux-  stated  that  it  was  probable  the 
lym])hoid  tissue  might  form  tumors  which  had  for  their 
common  characteristic  a  reticulated  mesh-work  in  which 
the  lymphoid  elements  are  accimiulated  more  or  less 
abundantly.    For  these  he  proposed  the  name  lymphoma. 

Zeigler,-^  in  1892,  stated  that  lymphoma  as  a  genuine 
tumor  should  mean  that  lymphadenoid  tissue  had  been 
constructed  into  the  form  of  a  tumor,  either  inside  of  a 
lymph  gland,  or  inside  of  a  follicular  apparatus,  or  in 
other  connective  tissue. 

Senn,  in  1890,  in  his  "Principles  of  Surgery,"  stated 
that  "Lymphoma  is  a  benign  tumor  of  the  lymphatic 
glands  and  as  such  is  always  met  with  as  a  single  tumor." 
In  1895,  the  same  author,  in  his  "Pathology  and  Sur- 
gical Treatment  of  Tumors,"  defines  lymphoma  as  "a 
benign  tumor  formed  of  lymphoid  tissue  produced  from 
a  matrix  of  lymphoblasts,"  and  as  "an  encapsulated 
tumor  which  manifests  no  tendency  to  implicate  adjacent 
glands  and  which  is  never  complicated  by  affections  of 
the  blood-forming  organs." 

Accordingly,  it  appears  certain  that  the  conception  of 
a  local  discrete  enlargement  of  a  benign  character  and 
composed  of  lymphoid  or  lymphadenoid  tissue,  found 
expression  by  these  authors.  Xone  of  them,  however, 
presented  any  observations  to  support  their  contentions, 

1.  Le  Count  :   .Tour.  Expcr.  Mod..    1809.   iv,  .-.">9. 

2.  Lancereaux  :  Quoted  from   Le  Count.  1.   c.   p.   ^tCyC^. 

8.  Zeigler  :  Lehr.  d.  aUg-.  path.  Anat.  and  Path..  .Tena.  1S02. 
p.    313. 


I  have  found  in  the  literature  the  following  reports 
which  may  serve  to  further  support  their  views. 

In  1890,  Charles  K.  Ball,*  among  a  number  of  cases 
of  ""benign  neoplasm  of  the  rectum,"  described  two 
polypoid  growths  removed  from  the  rectum  o^  boy  six 
years  of  age.  They  were  small,  attached  by  a  short 
pedicle,  and  on  microscopic  examination  were  found 
to  consist  almost  entirely  of  lymphoid  tissue.  The  one 
examined  possessed  solitary  follicles.  There  was  no 
other  affection  of  the  lymphoid  tissues  of  the  body  to  be 
observed.  There  is  a  fair  ])icture  of  a  section  of  the 
tumor  presented  with  the  report. 

Also,  in  1890,  Shattock'"  reported  two  In'oadly 
pedunculated  tumors,  1.5  cm.  in  the  longest  diameter, 
which  were  removed,  together  with  others,  from  the 
rectum  of  a  4^-year-old  boy.  Microscopically  one  of 
the  growths  was  found  to  l)e  composed  exclusively  of 
lymphatic  tissue — "'a  reticulum  holding  small  cells 
which  had  deeply  stained  round  nuclei,  without  ret-og- 
nizable  distinction  between  nucleoplasm  and  nuclear 
matrix."  The  tumors  were  situated  immediately 
beneath  the  mucosa.  Rectal  examination  revealed  that 
the  mucous  membrane  as  far  as  the  finger  could  roach 
was  studded  with  sessile  growths. 

In  1899,  LeCount,*'  presented  an  article  on  ''Lym- 
phoma, a  Benign  Tumor  Eesembling  a  Lymph  Gland  in 
Structure."  This  is  the  real  classic  on  the  subject.  He 
reviews  the  literature  and  describes  in  great  detail  the 
occurrence  in  fact  of  what  other  authors  had  incom- 
pletely described,  or  had  described  only  in  theory.  His 
observation  was  confined  to  a  growth  the  size  of  a 
pigeon's  egg,  of  fifteen  years'  duration,  removed  from  the 
left  groin  of  a  man  in  good  general  health.  The  tumor 
of  our  case  is  identical  wnth  this  growth  described  by 
LeCount,  as  far  as  I  can  determine,  except  that  it  is  of 
shorter  duration,  it  occurred  in  the  right  groin,  the 
individual  was  at  the  time  troubled  with  hemorrhoids, 
and  the  tumor  is  of  considerably  larger  size. 

In  1909,  David  M.  Greig,'  reported  a  firm  tumnv 
the  size  of  a  marble  removed  from  the  anterior  wall  of 

4.  Ban  :  Brit.  Med.  Jour..  1890,  ii.  p.  13.55. 

.">.  Shattock  :  Tr.  ibe  Path.  Soc.  of  London,  1890,  xli,  137. 

<i.  Le  Count  :  ].  c..  p.  559. 

7.  Greig  :    Jour.  I'ath.  and  Bacterid. .  1909,  xvii,  49. 
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the  rectum  of  a  multiparons  woman.  30  years  of  age.  On 
microscopic  examination  this  tumor  was  found  to  con- 
sist of  round  celled  lymphatic  tissue  which  had  pushed 
the  mucous  meml)rane  before  it.  A  few  of  Lieberkiihn's 
follicles  persisted  at  the  periphery.  It  was  considered 
probably  to  have  arisen  from  a  solitary  follicle.  How- 
ever, from  the  accompanying  microphotograph  it  appears 
to  have  been  without  follicles,  composed  of  densely  packed 
lymphocytes. 

In  1911  ]\Iitchel'*  reported  the  occurrence  of  three 
distinct  tumor  masses  situated  around  the  shoulder, 
axilla  and  upper  portion  of  the  chest  of  a  white  female 
child,  2  years  of  age.  One  of  these  tumors  was  removed 
and  examined  microscopically.  It  was  found  composed 
of  lymphoid  tissue  in  which  the  lymph  sinuses  were  the 
most  conspicuous  elements.  However,  there  were  num- 
bers of  lymph  follicles.  They  had  a  peculiar  rowed 
arrangement  of  the  lymphocytes  composing  them,  well 
illustrated  in  his  pictures. 

It  thus  appears  that  we  may  have  localized,  single  or 
multiple  tumors,  composed  of  lymphadenoid  tissue 
which  are,  apparently,  iDcnign  and  in  which  one  of  the 
elements  of  a  lymph-gland  is  a  predominating  appear- 
ance. In  LeCount's  observation  and  in  our  case  the 
lymph  follicles  with  their  germinal  centers  are  the  most 
prominent  features;  in  the  observation  of  Mitchel  the 
Ivmph  sinuses  were  most  prominent,  while  in  certain  of 
the  pedunculated  tumors  found  in  the  rectum  lympho- 
cytes are  the  predominating  element. 

In  1908  Warthin"  proposed  the  name  "Localized  and 
Benign  Lymphocytoma"  for  this  class  of  new  growths 
composed  of  lymphadenoid  tissue.  This  does  not  appear 
to  be  a  well  chosen  term  :  for.  as  just  stated,  in  the 
observation  of  Mitchel  not  the  lymphocytes  but  the 
lymph  channels  and  sinuses  appear  to  have  been  the 
most  characteristic  constituent. 

In  1909  Adami^**  established  the  class  of  "Atypical 
Lymphoma"  and  included  in  it  LeCount's  observation. 
This,  too,  is  objectionable;  for  certain  of  the  observa- 

8.  Mitchel  :    Jour.  Med.  Research,  1911,  xxiv,  97. 

9.  Warthin  :  Osier's  Modern  :Medicine,  Philadelphia  and  New 
York,  1908,  iv,  827. 

10.  Adami :  Principles  of  Pathology,  Philadelphia  and  New  York, 
1908.  i.  CS4. 
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tions,  as  that  of  Greig  and  that  of  ^litchel,  presented 
pictures  which  are  not  at  all  typical,  if  we  are  to  under- 
stand by  typical  the  reproduction  of  a  strnct«re  contain- 
ino-  all  the  elements  of  a  lymph  node  or  a  lymph  gland. 
Benign  lymphoma  seem  a  more  suitable  temporary  or 
tentative  class  to  include  all  such  tumors  as  those  men- 
tioned above  until  a  broader  and  more  exact  knowledge 
of  lymph  nodes  and  their  normal  and  pathological 
changes  shall  enable  us  to  form  a  more  rational  class"^- 
cation. 

March  11.  1012. 


EXPEEIMEXTS  OX  HUMAX  SPERMATOZOA  AS 
CAEEIEES  OE  IXEECTIOrS  AGEXTS 

KARL  K.  KOESSLER 
(From  the  Memorial  Institute  for  Infectious  Diseases.  Chicago.) 

In  this  communication  no  attempt  will  be  made  to 
discuss  the  clinical,  experimental  or  theoretical  data  for 
or  against  the  existence  or  practical  importance  of  the 
paternal  germ-cell  infection  in  man.  (Such  a  discussion 
is  planned  in  a  forthcoming  paper  in  the  Journal  of 
Infect io us  D iseases ) . 

The  diseases  in  which  this  mode  of  infection  has 
been  considered  possible  are  chiefly  tuberculosis,  leprosy 
and  syphilis.  The  foundations  of  the  problem  of  pater- 
nal infection,  i.  e.,  the  direct  infection,  c.v  patre  of  the 
ovum  or  of  the  embryo  seems  to  rest  in  the  two  following 
questions:  1.  May  spermatozoa  act  as  carriers  of  infec- 
tious agents,  and  "i.  may  the  seminal  fluid  contain  infec- 
tious agents? 

1.  ^lay  spermatozoa  act  as  carriers  of  infectious 
agents?  The  experiments  which  I  have  made  on  this 
subject  are  very  simple.  Fresh  human  sperma  was 
mixed  with  a  thin  emulsion  of  various  micro-organisms, 
as  pneumococci,  gonoeocci,  tubercle  bacilli,  lepra  bacilli 
and   Spirocho'ta  pallida. 

The  mixture  of  spermatozoa  and  bacteria  was  taken 
up  in  a  Wright  pipette  and  incubated  for  sixty  minutes. 
Then  smears  were  made  and  stained  after  various 
methods.     On  examination  of  the  stained  specimens  it 
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could  be  observed  tliat  some  of  the  bacteria  showed  a 
special  attachment  to  the  spermatozoa,  lying  either 
directly  fastened  to  the  head  or  the  tail  of  the  spermato- 
zoa. In  some  instances  the  micro-organism  seems  to  lie 
directly  inside  of  the  tail,  sometimes,  indeed,  inside  of 
the  head  of  the  spermatozoon.  Though  it  is  necessary 
to  examine  a  great  number  of  spermatozoa  until  such  a 
picture  is  found  (from  500  to  3,000)  this  phenomenon 
seems  to  be  too  regular  and  frequent  to  be  interpreted 
merely  as  an  accidental  artefact  created  in  the  mechani- 
cal process  of  making  the  smear.  Yet  the  human  sper- 
matozoon is  too  highly  differentiated  a  cell  with  too 
definite  a  function  to  suggest  the  additional  function  of 
phagocytosis.  The  head  of  the  spermatozoon  represents 
further  the  nuclear  part  of  the  cell  to  which  we  are  not 
inclined  to  ascribe  any  part  in  the  process  of  phagocyto- 
sis. The  pictures  obtained,  however,  in  our  experiments 
with  the  tubercle  and  lepra  l)acilli  do  not  leave  much 
doubt  that  the  bacilli  actually  lie  inside  the  spermato- 
zoon. As  far  as  the  experiments  with  the  Spirochain 
palUda  are  concerned  we  may  think  that  the  treponema 
invades  the  spermatozoon  by  means  of  its  active  motility. 
For  beside  pictures  where  the  Spirochfpta.  are  merely 
attached  to  the  tail  of  the  spermatozoa  by  twisting 
around  it,  we  observed  spermatozoa  where  the  Splrnchcpin 
seem  actually  to  lie  within  the  cell. 

That  physical-chemical  forces  of  surface  tension  and 
attraction  play  an  important  part  in  the  taking  up  of 
the  micro-organisms  through  the  spermatozoa  seems 
suggestive,  but  is  of  little  aid  in  deciding  the  actual 
relation  of  the  microorganisms  to  the  cell.  Suffice  it  to 
state  that  we  were  able  to  demonstrate  in  viiro  that 
human  spermatozoa  may  act  as  carriers  of  infectious 
agents. 

These  observations  naturally  lead  to  the  question  as 
to  whether  a  similar  process  mav  occur  in  vivn.  This 
presupposes  the  presence  of  infectious  agents  in  the  semi- 
nal fluid  in  man. 

Tubercle  bacilli  have  been  found  in  the  seminal 
vesicles  and  spermatic  fluid  by  Jani,  Spano,  Xarari, 
Xockel,  Simmonds  and  others.  The  most  important  of 
these  investigations  are  those  of  Jans  (1886).  Weigert 
and   Xararai    (1898).  for  lioth  workers  found  tubercle 
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l)aoilli  in  the  otherwise  normal  testicle  and  epidydimis  of 
tubercnlous  persons  without  urogenitjj  tuberculosis, 
which  directs  our  thou.sht  to  a  hematogenous  mode  of 
infection. 

The  lepra  bacillus  has  been  demonstrated  repeatedly 
in  great  masses  in  testicles,  seminal  vesicles  and  seminal 
fluid,  as  by  Hansen.  Xeisser,  Bales  and  Uana. 

The  presence  of  the  Spirochceta  pallida  in  the  sper- 
matic fluid  has  not  been  demonstrated,  though  several 
fruitless  attempts  have  been  reported  by  Thieberge, 
Eavaont  and  LeSourcL  Bales,  Xeisser  and  Scholtz.  Since 
syphilis  must  be  considered  first  when  the  problem  of 
paternal  infection  is  under  discussion,  it  seemed  to  me 
desirable  and  of  importance  to  examine  the  sperma  of 
luetic  patients  for  the  presence  of  spirochetes.  I  exam- 
ined in  all  four  cases  in  this  regard,  in  the  last  of  which 
I  was  successful.  The  patient  was  a  man  28  years  of  age 
with  a  maculo-papular  syphilid  in  the  sixth  month  after 
the  primary  lesion.  This  latter  was  completely  healed, 
there  was  no  iutraurethral  infiltration,  no  efflorescences 
on  the  glans,  nor  any  orchitis,  so  that  in  this  way  any 
admixture  from  lesions  could  be  excluded.  The  micro- 
scopical examination  of  the  fresh  sperma  showed  neither 
blood  corpuscles  nor  pus,  but  the  normal  constituents  of 
spermatic  fluid.  The  sperma  was  now  centrifuged  and 
from  the  underlying  sediment  a  great  number  of  smears 
were  made,  and  after  fixing  them  by  heat,  they  were 
stained  by  Dr.  Tunnicliff"s  method  with  the  following 
mixture :  Alcoholic  concentrated  solution  of  gentian- 
violet,  10.0;  5  per  cent,  carbolic  acid,  90.0. 

The  stain  remains  for  about  one-half  to  one  minute 
on  the  slide  and  is  then  washed  off  with  water.  After 
examining  the  first  slide  prepared  in  this  way,  I  found 
in  the  lighter  stained  parts,  several  spirochetes  of  char- 
acteristic appearance.  Treated  by  this  method  the  Spiro- 
chcpta  pallida  are  certainly  not  very  pallid.  They  are 
present  in  relatively  large  numbers  since  it  was  possible 
to  find  them  in  almost  every  preparation. 

These  results  raise  the  question  as  to  how  long  after 
the  primary  lesion  the  spirochete  may  remain  in  the 
seminal  vesicles  and  whether  the  semiu«l  vesicles  mav 
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not  be  a  breeding  place  for  certain  microorganisms,  as 
the  spirochete  and  the  gonoc-occus,  just  in  the  same  way 
as  the  gall-bhidder  harbors  typhoid  bacilli. 

COXCLUSIOXS 

1.  Spermatoza  may  act  as  carriers  of  infections  agents. 

2.  The  sperm  of  men  infected  with  syphilis  may  con- 
tain the  Spirochceta  pallida. 

Before  concluding  this  report,  I  wish  to  thank  my 
colleague.  Dr.  Timnicliff,  for  her  generosity  in  permit- 
ting me  to  make  use  of  her  staining  method  before  she 
has  herself  published  this  procedure.  My  thanks  are 
further  due  to  Dr.  Noguchi  for  a  pure  culture  of  Spiro- 
cliceta  pallida  and  to  Dr.  Duval  for  a  pure  culture  of 
lepra  bacilli. 

March  11,  191 2. 


A    SIMPLE    METHOD    OF    KEEPING    EEOZEX 
VARIOUS   SPECIMENS 

E.  C.  EOSEXOW 

(From  the  Memorial  Institute  for  Infectious  Diseases.  Chicago.') 

In  bacteriologic  and  other  laboratory  work  it  is  fre- 
quently desirable  to  keep  frozen  over  a  long  period  speci- 
mens of  sera  and  other  material.  The  difficulty  of  doing 
this  in  ordinarily  equipped  laboratories  is  familiar  to  all 
workers  in  this  field. 

The  following  method  has  been  found  so  satisfactory 
in  my  hands  that  a  brief  description  may  be  helpful  to 
others.  It  consists  essentially  of  placing  a  freezing  mix- 
ture of  cracked  ice  and  common  salt  into  a  vacuum 
l^ottle  of  the  type  found  on  the  market.  A  small  amount 
of  ice  and  salt  are  added  as  needed  at  intervals  of  several 
days  if  the  bottle  is  kept  in  a  warm  place,  or  a  week  or 
longer  if  kept  in  the  ice  chest.  The  specimens  may  be 
kept  in  suitable  containers  and  suspended  by  a  string  or 
in  sealed  vials,  depending  on  the  size  and  number  of 
specimens.  If  the  specimen  is  large  and  if  it  is  to  be 
added  to  others  already  frozen,  it  is  well  to  freeze  it 
before  placing  in  the  bottle,  otherwise  it  may  give  off 
enough  heat  to  thaAV  the  other  specimens. 

March   11.   1912. 
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ACUTE  VEGETATIVE  EXBOCAEDITIS 

LOUIS   J.   TINT 

That  this  case  may  add  one  more  contribution  to  the 
ah-eadv  immense  literature  on  this  subject,  I  am 
prompted  to  report  it  for  the  following  reasons :  First, 
because  the  cardiac  symptoms  were  not  manifested  till 
late  in  the  disease ;  second,  because  the  pulmonary  symp- 
toms predominated.  At  the  time  I  saw  the  case  she 
was  under  the  care  of  a  healer  or  Christian  Scientist. 
The  history  is  as  follows : 

\\'onian.  aged  30.  always  enjoyed  good  health  till  last  May, 
when  she  caught  cold  while  attending  a  dance.  A  few  days 
later,  she  suffered  from  a  severe  attack  of  tonsillitis;  this  was 
followed  witliin  two  weeks  by  an  acute  attack  of  articular 
rheumatism  of  both  lower  extremities.  So  severe  was  this 
attack  that  she  was  compelled  to  be  in  bed  for  two  months. 
After  that  time,  she  was  apparently  well  till  September  when 
a  gradual  cough  appeared.  This  became  worse.  She  was  able 
to  expectorate  freely  at  times,  but  as  a  rule  the  cough  was 
unproductive  the  greater  part  of  the  day.  These  unsuccessful 
atteni])ts  to  expectorate  brought  on  severe  attacks  of  violent 
coughing,  which  left  her  in  a  state  of  exhaustion  and  at  times 
in  syncope.  These  attacks  were  aggravated  when  she  tried 
to  assume  a  recumbent  position :  relief  could  be  obtained  only 
in  the  sitting  posture  supported  by  pillows.  At  this  stage 
her  condition  was  diagnosed  as  an  advanced  case  of  pulmonary 
tuberculosis. 

The  patient  came  under  my  t)bservation  in  the  latter  part 
of  September.  She  was  sitting  up  in  bed  supported  by  pillows; 
her  face  was  slightly  edematous,  particularly  around  the  eye- 
lids. The  eyes  reacted  to  light  and  accommodation,  the  sclera 
were  tinged  with  yellow.  The  tongue  was  heavily  coated  and 
the  breath  foul. 

Tlie  gastro-intestinal  tract  was  disturbed.  She  frequently 
vomited  after  the  paroxysms  of  coughing,  which  also  pre- 
vented her  from  sleeping.  Constipatiun  was  marked,  and 
retention  of  urine  was  present  for  two  days. 

On  ]ihysical  examination,  the  muscles  of  the  chest  and  upper 
extremities  were  found  to  be  wasted.  The  respiratory  excur- 
sions Avere  labored,  rapid  but  regular.  Friction  rub.  and  slight 
increase  in  tactile  fremitus  was  marked  at  the  posterior  aspect 
of  the  chest,  but  neither  dullness  nor  flatness  was  present.  On 
auscultation,  rales  of  every  description  could  be  heard  all  over 
the  chest.  The  cardiac  dulness  was  increased.  The  muscular 
element  was  verv  strons.  and  a  tunuiltuous.  soft  svstolic  mnr- 
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mur  was  lieard  at  the  apex,  which  was  transmitted  to  tlie 
axilhi.  A  soft  diastolic  nnirnmr  and  an  equally  soft  rather 
nuisieal  imirinur,  systolic  in  time,  were  heard  at  the  aortic 
area.  Xevertheless  the  aortic  sounds  were  distinct.  These 
murmurs  were  hest  heard  when  the  patient  was  quiet. 

The  abdominal  wall  was  sligntly  edematous,  hut  no  general 
anasarca  was  present.  The  lower  extremities  were  markedly 
edematous.  They  were  covered  with  old  flannels,  removal  of 
which  exposed  two  large  ulcers,  one  on  each  side  near  the 
auKles.  Both  were  covered  with  greenish-yellow  gelatinous 
crusts  the  exhalations  from  which  were  jjutrid  and  pungent. 

Xo  tubercle  bacilli  could  be  found  in  the  sputum,  altliough 
it  was  examined  by  various  methods.  Pneumoecoci  and  strep- 
tococci were  found  in  great  numbers. 

Tlie  usual  eliminative  methods  were  instituted.  Diuresis 
was  well  established.  The  urine  contained  albumin  and  casts 
but  no  sugar.     The  ulcers  were  dressed  antiseptically. 

An  autogenous  vaccine  was  made  from  the  patient's  sputum, 
and  after  the  second  injec':ion  aypodermically,  the  cough 
became  less  frequent  and  she  was  able  to  expectorate  freely 
without  discomfort.  For  the  first  time  in  three  months  she 
was  able  to  assume  a  recumbent  position,  and  rest  comfort- 
ably. This  may  show  that  the  pulmonic  paroxysms  of  cough- 
ing and  dyspnea  on  assuming  a  recumbent  position  were  pul- 
monic in  nature  and  not  cardiac.  She  made  a  gradual  and  fair 
recovery,  and  began  to  convalesce.  While  attempting  to  walk 
out  from  the  bed,  she  became  exhausted,  the  exertion  produced 
was  too  much,  as  the  heart  gradually  became  weaker.  She 
died  in  a  few  days,  of  an  acute  dilatation  of  the  heart. 

On  post-mortem  examination  there  was  found  in  each  pleura 
about  200  c.c.  of  clear  straw-colored  fluid.  The  anterior  sur- 
face of  the  lungs  was  free,  while  the  posterior  surfaces,  particu- 
larly at  the  apices,  were  bound  by  adhesions  that  were  easily 
separable,  seemingly  of  recent  origin. 

The  lungs  were  of  normal  color,  crepitated  throughout  and 
on  incision  there  exuded  a  grayish  frothy  fluid.  The  bronchi 
were  filled  with  the  same  fluid  which  on  microscopic  exam- 
ination showed  the  presence  of  streptococci  in  smear  and 
cultures. 

There  was  no  evidence  in  the  lungs  of  recent  or  healed 
tuberculosis,  or  any  other  pathologic  condition. 

Tlie  heart  Avas  double  the  normal  size  and  flabby,  the 
muscles  broke  on  pinching.  In  one  of  the  recesses  of  the  right 
auricle  there  was  an  organized  clot  1  c.c.  in  diameter.  The 
auricular  wall  at  this  place  was  discolored  and  thin,  and 
seemed  necrotic.  At  the  under  surface,  at  each  of  the  aortic 
valve   leaflets,    about   2   mm.    below   the   margin,    there   was   a 
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well  organized  vegetation,  smears  from  which  showed  strepto- 
cocci. The  kidneys  were  large  and  cyanotic.  On  incision  the 
cortex  was  prominent  and  edematous;  the  capsule  stripped 
easily. 

Feb.  12,  1912. 


A  STUDY  OF  THE  ACTIOX  OF  AXTISTEEPTO- 

COCCUS  SEEUM  IN  STKEPTOCOCCUS 

INFECTIONS    IN   MAN 

GEORGE  H.  WEAVER  a>'d  RUTH  TUNNICLIFF 
(From  the  Memorial  Institute  for  Infectious  Diseases,  Chicago.) 

The  purpose  of  the  study  here  reported  was  to  deter- 
mine whether  in  patients  with  streptococcus  infections, 
injections  of  antistreptococcus  serum  were  followed  by 
an  appreciable  increase  of  antistreptococcus  bodies  in 
the  blood,  and  if  so,  whether  coincident  clinical  improve- 
ment was  apparent.  The  activity  of  the  serums  was 
determined  in  two  ways :  One  part  of  the  antistrepto- 
coccus serum  was  added  to  nine  parts  of  fresh,  normal 
human  serum.  Such  mixtures  when  diluted  from  forty- 
eight  to  ninety-six  times  with  salt  solution  opsonized 
streptococci  more  than  did  similar  dilutions  of  corre- 
sponding normal  serums.  Also  1  c.c.  of  the  serums  pro- 
tected guinea-pigs  against  a  fatal  dose  of  living  strepto- 
coccus culture  given  eighteen  hours  subsequently.  Alter- 
ations in  the  streptococcus  opsonin  and  in  the  phagocytic 
activity  of  the  leukocytes  subsequent  to  injections  of 
antistreptococcus  serum  were  studied  in  six  cases  of 
erysipelas,  two  cases  of  septic  scarlet  fever  and  two  cases 
of  chronic  otitis  following  scarlet  fever.  The  former  eight 
cases  were  of  a  severe  type  and  selected  as  being  likely 
to  run  unfavorable  courses.  They  all  recovered,  improve- 
ment beginning  usually  about  twenty-four  hours  after 
the  serum  was  administered,  and  recovery  was  more 
rapid  than  was  to  be  expected  in  the  usual  course  of 
similar  cases.  That  the  rapidly  favorable  outcome  was 
not  accidental  was  indicated  by  concurrent  increase  of 
streptococcus  opsonin  above  that  observed  in  untreated 
cases.  The  effect  in  the  cases  of  otitis  was  not  marked. 
The  injections  of  serum  also  produced  an  increase  in  the 
pliagocytic  activitv  of  tlie  leukocytes  which  did  not 
a]ipear  to  be  specific  for  streptococci.    The  dose  of  serum 


287 

to  be  given  iu  the  individual  case  is  arbitraiy.  It  ma^^  be 
that  the  opsonic  index  ma}^  serve  as  a  guide  in  deciding 
when  to  give  more  serum  subsequent  to  the  primary  one. 
A  drop  in  the  index  folloAving  a  rise  would  seem  to  point 
to  the  necessity  of  giving  additional  serum.  In  a  similar 
manner  a  persistent  leukocytosis  may  be  found  useful  as 
indicating  the  need  for  more  serum. 

Tlie  lack  of  any  definite  standardization  of  antistrepto- 
coccus  serum  makes  the  determination  of  dosage  very 
difficult.  It  Avould  be  very  desirable  to  have  some  prac- 
tical method  for  estimating  the  activity  of  the  serum, 
since  in  this  manner  the  serum  from  horses,  which  yield 
larger  amounts  of  antistreptococcus  bodies,  could  be 
selected. 

March  11,  1912. 


A    CUTANEOUS    EEACTIOX    m    GOXOCOCCAL 
IXFECTIONS 

(From  tbe  Memorial  Institute  for  Infectious  Diseases.) 
ERNEST   E.   IRONS 

In  1908,  while  studying  the  effects  of  gonococcal 
vaccines  in  gonococcal  arthritis,  I  noted  that  the  subcu- 
taneous inoculation  of  dead  gonococci  in  persons  suffer- 
ing from  gonococcal  infections  frequently  was  followed 
in  from  twelve  to  twenty-four  hours  by  local  and  general 
reaction.^  This  reaction  consists  of  an  area  of  redness, 
swelling  and  tenderness  at  the  site  of  the  inoculation, 
often  an  increase  in  pain  and  tenderness  in  the  affected 
joints  and  other  localizations,  together  with  symptoms 
of  general  malaise,  and  sometimes  increase  in  fever  and 
leukocytosis.  These  phenomena  resemble  those  seen  in 
the  tuberculin  reaction,  and  are  of  value  in  the  diagnosis 
of  obscure  cases,  in  which  gonococcal  infection  is 
suspected. 

This  reaction  has  been  observed  by  Bruck-  in  epid- 
idymitis, by  Eeiter^  in  pelvic  infections  in  women,  and 
also  by  others.  Bruck  has  described  a  "cutireaction"  in 
gonorrhea  on  injection  of  gonococcal  vaccine. 

1.  Irons,  E.  E.  :    .Jour.  Infect.  Dis.,  1908.  v,  279. 

2.  Bruck  :    Deutsch.  med.  Wchnschr..  1909,  xxxv.  470. 

li.  Reiter :    Ztsclir.  f.  Gebiirtsh.  u.  Kinderh.,  1911,  Ixviii,  471. 
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lu  recent  experiments  with  glycerin  extracts  of  the 
gouococcus  I  have  found  that  a  well-defined  cutaneous 
reaction,  similar  to  the  cutaneous  tuberculin  reaction, 
occurs  in  cases  of  gonococcal  infection,  when  the  extract 
is  introduced  into  the  skin  by  the  method  of  von  Pirquet. 

In  positive  cases  in  from  twelve  to  twenty-four  hoiirs, 
an  area  of  hyperemia  from  5  to  10  mm.  in  diameter 
appears  around  the  point  of  inoculation  of  the  extract. 
Frequently  a  definite  papule  develops.  The  control 
inoculation,  using  a  similarly  prepared  glycerin  extract 
of  the  washings  from  the  same  number  of  uninoculated 
culture  tubes,  shows  only  the  point  of  needle  puncture. 
In  normal  persons,  and  in  those  suffering  from  non- 
gonococcal infections,  the  inoculation  of  the  gonococcal 
extract  produces  no  more  reaction  than  the  control 
inoculation,  or  at  most  a  small  area  of  redness  2  to  3 
mm.  in  diameter. 

Cases  of  gonococcal  infection  have  been  tested  simul- 
taneously with  extracts  prepared  from  several  strains  of 
gonococci,  singly  or  combined  in  one  preparation.  The 
reaction  to  one  strain  is  occasionally  more  pronounced 
than  to  the  others.  This  observation  tends  to  support 
the  view  that  various  strains  of  the  gonococcus  may 
differ  in  the  reactions  of  immunity  which  they  produce, 
and  a  combined  extract  of  many  strains  may  be  desirable 
for  practical  use.  The  cutaneous  inoculation  offers 
several  obvious  advantages  over  the  subcutaneous  injec- 
tion of  vaccines.  Like  other  tests,  it  no  doubt  will  be 
found  to  have  its  limitations,  and  its  value  in  the  diag- 
nosis of  gonococcal  infections  is  now  being  tested. 

March  11.  1012. 


AX  EPIDEMIC   OF   SOEE   THEOAT  DUE   TO   A 
PECULIAE    STEEPTOCOCCrS 

(From  the  Memorial  Institute  for  Infectious  Diseases  and  St.  Lulie's 
Hospital,  Chicago.) 

D.  J.  DAVIS  AXD  E.  C.  ROSEXOW 

During  the  past  three  months  there  has  been,  and  still 
continues,  in  Chicago  an  epidemic  of  sore  throat  that  is 
unusually  severe  and  characterized  by  complications 
strikingly  different  from  those  of  other  years.  That  it  is 
generally  prevalent  throughout  the  city  is  attested  by 
numerous  physicians. 


289 

A  streptococcus  presenting  certain  peculiar  character- 
istics is  found  in  practically  all  cases.  A  number  of 
cases  have  terminated  fatally.  In  view  of  these  facts,  it 
is  thought  wise  to  make  a  brief  preliminary  statement  at 
this  time  concerning  certain  clinical  and  bacteriologic 
features  of  the  disease. 

The  attack  usually  begins  suddenly  with  or  without  a 
chill.  The  fever,  the  muscular  pains,  the  prostration 
and  the  constitutional  symptoms  are  out  of  all  proportion 
to  what  one  would  expect  from  the  amount  of  local 
involvement.  The  pulse  is  relatively  slow.  The  leuko- 
cytes are  only  moderately  increased.  The  throat  presents 
a  diffuse  redness;  there  is  much  secretion  of  mucus.  The 
tonsils  are  always  infected  and  the  crypts  filled  with  an 
exudate;  and  a  grayish  membrane  may  spread  over  a 
large  part  of  the  tonsil  (closely  resembling  diphtheria)  ; 
only  occasionally  does  ulceration  take  place.  The  acute 
symptoms  often  subside  in  a  few  days.  At  the  end  of  a 
week  or  ten  days,  however,  the  patient,  instead  of 
recoA'ering  completely,  may  suddenly  become  worse.  The 
cervical  glands  may  become  very  large,  but  usually  do 
not  suppurate,  or  the  neck  may  become  tender  and  the 
act  of  swallowing  very  painful;  and  the  clinical  picture 
suggests  septicemia.  Blood  cultures  are  most  always 
negative  where  glandular  involvement  is  pronounced, 
while  at  the  outset  in  the  latter  group  of  cases  they  yield 
streptococci.  The  visceral  complications  occur  most 
often  in  the  group  of  cases  which  have  little  or  no 
glandular  involvement,  but  marked  constitutional  dis- 
turbances. Otitis  media  occurs  quite  frequently,  but 
suppurative  processes  in  the  mastoid  and  other  accessorv 
sinuses  are  relatively  uncommon. 

Bacteriologic  examinations  have  been  made  in  many 
cases.  Among  the  complications  represented  are,  sup- 
purating lymph-nodes,  empyema,  arthritis,  erysipelas, 
pulmonary  abscess,  otitis  media,  brain  abscess,  menin- 
gitis, septicemia,  peritonitis,  puerperal  sepsis,  etc.  From 
the  throat  and  tonsils  and  from  the  secondary  lesions 
just  indicated,  in  practically  all  cases  and  usually  in  pure 
culture  a  streptococcus  possessing  the  following  features 
has  been  found :  Morphologically  in  the  smears  from 
the  throat  and  the  exudates,  it  occurs  in  short  chains 
and  often  in  pairs.     The  cocci,  which  commonly  occur 
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in  ver}'  large  numbers,  are  spherical,  but  appear  in  twos 
in  the  chain.  They  are  strongh-  Gram-positive  and  are 
surronnded  by  a  definite  capsule.  The  capsular  substance 
is  less  abundant  than  that  surrounding  the  pneumococci, 
does  not  indent  between  the  pairs,  as  is  the  case  in  the 
latter,  and  is  soon  lost  on  artificial  cultivation. 

The  colonies  on  blood-agar  plates  are  larger  and  more 
moist  than  those  of  the  common  hemolytic  streptococcus 
{Streptococcus  pyogenes)  ;  at  times  there  may  be  a  faint 
greenish  tint  on  transmitted  light.  The  zone  of  hemo- 
lysis is  relatively  narrow  and  begins  immediately  around 
the  colony,  and  its  outer  margin  is  often  indistinct.  The 
growth  on  the  surface  of  blood-agar  slants  is  abundant, 
raised,  and  moist,  but  does  not  present  the  mucoid 
appearance  of  the  Streptococcus  mucosus.  In  broth, 
uniform  turbidity  is  produced  and  milk  is  always  acidi- 
fied and  sometimes  coagulated.  Inulin  is  not  fermented. 
The  cocci  are  slighth'  bile-soluble  and  autolyze  slowly 
in  sodium  chlorid  solution. 

The  organisms  possess  a  high  degree  of  virulence, 
readily  killing  guinea-pigs,  mice  and  rabbits  in  from 
twelve  to  twenty-four  hours  from  septicemia  and  sero- 
sitis  following  intraperitoneal  inoculation  of  small  quan- 
tities. Animal  passage  increases  strikingly  the  capsular 
substance,  and  the  growth  becomes  more  profuse  and 
mucoid. 

Autopsies  have  been  made  in  four  cases  of  this  infec- 
tion. In  all  there  was  acute  serofibrinous  peritonitis,  in 
the  exudate  of  which  pure  cultures  of  this  streptococcus 
were  obtained.  In  three,  there  was  acute  fibrinous 
pleurisy,  in  one  acute  pericarditis,  and  in  three  the  cocci 
occurred  pure  in  the  heart's  blood.  Endocarditis  was 
not  found.  The  atrium  of  infection  in  three  cases  was 
clearly  the  tonsils  or  the  throat.  In  the  remaining  case, 
it  appeared  to  be  a  localized  fibrino-purulent  bronchitis 
following  a  sore  throat. 

To  summarize,  these  infections  are  characterized  by  a 
sudden  onset  with  severe  prostration,  by  glandular 
enlargement,  and  frequently  by  serious  complications. 
The  organism,  isolated,  is  an  encapsulated  hemoh'tic 
streptococcus  of  high  virulence.  It  appears  to  occupy  a 
position  between  the  ordinary  hemolytic  streptococcus 
and  the  Streptococcus  mucosus.     It  is  not  a  pneumo- 
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coccus.  The  increase  of  the  capsular  substance  on  animal 
passage  and  its  loss  on  artificial  media  suggest  that  the 
capsule  and  high  virulence  are  the  result  of  frequent 
human  passage  and  may  serve  to  explain  the  unusual 
tendenc}'  to  complications  and  the  general  severity  of 
the  disease. 

March  11.  1912. 
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IXDUSTEL\L   LEAD  -  POISOXIXG 
ALICE  ha:miltox 

TRESIDEXTIAL    ADDRESS 

Tliere  are  many  diseases  in  tliis  country  which  are  not 
to  he  found  outside  certain  localities,  and  with  which 
the  physician  nevertheless  feels  that  he  must  he  familiar. 
Yellow  fever,  pellagra,  ankylostomiasis,  amebiasis  are 
localized  diseases.  Thousands  of  physicians  never  see  a 
case  in  their  lives,  but  I  will  venture  to  say  that  you  will 
find  an  enormously  greater  medical  literature  in  the 
United  States  on  the  distribution  and  diagnosis  of  these 
diseases  than  on  the  distribution  and  diagnosis  of  indus- 
trial lead  poisoning. 

In  the  last  two  years  I  have  been  making  a  study  of 
industrial  plumbism  in  certain  trades,  and  having  found 
that  this  form  of  intoxication  exists  sporadically  in  ev- 
ery community,  and  is  present  in  endemic  form,  if  one 
]nay  use  the  term,  in  certain  industrial  centers,  I  have 
thought  to  give  results  of  these  studies  in  order  to  show 
the  extent  of  lead-poisoning  in  different  trades  in  our 
country,  and  also  to  show  liow  far  my  own  observations 
have  tended  to  coniirni  the  recent  researches  of  foreign 
observers. 

The  statements  made  in  this  article  are  based  upon 
studies  of  the  lead  trades  in  Illinois  made  between  April 
1,  1910,  and  Jan.  1,  1911,  and  a  study,  made  for  the 
United  States  Government,  of  the  white  lead  industry, 
the  red  lead  industry,  the  pottery  districts  of  Xew  .Jer- 
sey and  Ohio,  tile-making  and  the  making  of  enamelled 
sanitarv  ware. 
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In  order  to  make  a  comparison  between  the  proportion 
of  men  leaded  in  the  United  States  and  those  in  Great 
Britain  or  Germany,  we  must  tnrn  to  certain  trades 
which  have  been  studied  intensively.  Such  a  compari- 
son can  be  made  in  the  white-lead  industry  and  in  some 
branches  of  the  pottery  trade.  In  an  English  white-lead 
factors  employing  ninety  men,  careful  medical  inspec- 
tion failed  to  reveal  a  single  case  of  lead-poisoning  dur- 
ing a  period  of  five  years.  In  an  American  white-lead 
factory  employing  eighty-five  men.  tbirty-five  were 
treated  by  the  doctor  during  six  months.  In  a  German 
white  lead  factory  employing  150  men,  two  cases  of 
lead-poisoning  occurred  in  a  year's  time.  In  an  Amer- 
ican factory  employing  142  men,  twenty-five  cases  were 
sent  to  the  doctor  for  treatment.  Another  English  fac- 
tory employs  182  and  did  not  have  one  case  in'  1910.  An 
American  factory  with  170  men  had  sixty  poisoned  that 
year.  These  are  startling  figures,  but  they  were  not 
selected  for  that  reason,  but  because  the  numbers  em- 
ployed in  the  American  factories  about  matched  the 
numbers  in  the  foreign  factories. 

The  pottery  trade  in  certain  branches  is  well  organ- 
ized and  the  Union  records  give  more  accurate  informa- 
tion as  to  diseases  than  can  l)e  obtained  in  any  otber 
way.  Through  the  courtesy  of  a  secretary  of  a  local 
dippers'  union  I  am  able  to  give  the  numljer  of  men  who 
suffered  attacks  of  plumbism  during  the  year  ending 
April.  1911.  Out  of  a  local  of  eighty-six  dippers,  thir- 
teen men  had  had  sixteen  attacks  of  lead-poisoning.  The 
English  factory  inspection  report  for  1910  states  that 
in  the  Staffordshire  potteries  among  786  male  dippers, 
there  were  thirteen  cases  of  lead-poisoning,  exactly  the 
same  number  as  among  our  eighty-six  dippers.  In  other 
words,  in  Staffordshire  one  dipper  in  sixty  to  sixty-one 
suffered  from  acute  plumbism  during  one  year;  in  Ohio 
one  dipper  to  six  or  seven. 

It  certainly  needs  no  further  demonstration  to  prove 
that  industrial  lead-poisoning  is  frequent  enough  in  our 
country  to  constitute  a  serious  problem. 

Many  authors  in  treating  of  the  comparative  toxicity 
of  the  different  salts  of  lead  have  assumed  that  this  de- 
pends upon  their  solululity  in  water  or  in  dilute  HCl, 
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but  experiments  on  animals  have  laroven  that  the  con- 
clusions, based  on  tests  of  solubility  in  dilute  HCl  in 
vitro,  are  misleading,  and  do  not  represent  what  takes 
place  in  the  stomach.  Thus  Eambousek,  Blum,  E.  Ley- 
mann  showed  that  the  sulphate  and  chromate  are  both  of 
them  soluble  in  the  gastric  juice,  and  can  cause  severe 
lead-poisoning  in  animals,  while  the  sulphid  is  appar- 
ently harmless.  Eambousek's  experiments  showed  that 
the  solution  of  metallic  lead  and  of  white  lead  is  helped 
by  the  presence  of  1  per  cent,  of  peptone.  A  more  ac- 
curate classification,  therefore,  of  the  poisonous  lead 
salts  is  that  of  Leymann,  who  bases  it  on  the  solulDility 
in  gastric  juice,  cjualifying  it  by  the  statement  that, 
other  things  being  ecpial,  a  salt  is  poisonous  in  direct 
j)roportion  to  its  dustiness. 

Of  late  more  and  more  stress  has  been  laid  on  this 
factor  of  dustiness,  and  on  other  physical  properties. 
Thus  the  English  experts  say  that  a  less  soluble  lead 
salt  may  be  actually  more  dangerous  than  one  which  is 
more  soluble.  For  instance,  lead  acetate  is  very  soluble, 
but  it  has  a  disagreeable  taste,  so  that  the  workman  can- 
not swallow  it  unawares,  and  it  is  sticky,  not  powdery, 
so  that  in  handling  it  he  is  not  exposed  to  dust-laden  air. 
On  the  other  hand,  the  oxids,  the  basic  carbonate,  the 
chromate,  sulphate,  and  monosilicate  are  all  dusty  and 
some  of  them  very  light  and  fluffy.  They  are  also  al- 
most tasteless,  and  the  workman  who  handles  them  dry 
breathes  into  his  mouth  and  swallows  cpiantities  with- 
out noticing  it.  Therefore,  the  English  authorities, 
Oliver,  Goadby,  and  Legge,  regard  the  lead  salts  as  dan- 
gerous in  proportion  to  their  dustiness.  They  concen- 
trate their  efforts  on  the  abolition  of  dust,  and  with 
amazing  practical  success. 

My  experience  would  lead  me  to  Ijelieve  that  the  ox- 
ids  are  more  dangerous  than  white  lead.  In  two  fac- 
tories in  which  the  medical  records  of  white  lead  men 
and  oxid  men  are  kept  separate,  the  rate  of  poisoning- 
is  higher  in  the  oxid  department,  and  the  average  period 
of  employment  is  shorter.  For  instance,  in  one  of  these 
there  were  fourteen  cases  of  lead-poisoning  among  sixty- 
five  men  employed  in  the  white  lead  department,  or  22 
per  cent.,  and  seven  cases  in  the  oxid  department  among 
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twelve  men,  or  58  per  cent.  The  average  period  of 
employment  was  four  years  for  the  white  lead  men,  and 
one  year  for  the  red  lead  men. 

The  mode  of  entrance  of  lead  salts  is  a  question  of  not 
only  scientific  interest,  hut  of  great  practical  importance. 
Obviouslv.  the  whole  sanitary  conti'ol  of  the  lead  indus- 
tries depends  on  whether  we  decide  that  the  skin,  the 
intestinal  tract  or  the  respiratory  tract  is  the  sole  or  the 
most  important  port  of  entry. 

That  lead  is  absorbed  through  the  skin,  especially  in 
hot  weather,  is  held  to  be  true  by  many  authorities, 
though  some  attribute  much  more  importance  to  this 
mode  of  poisoning  than  do  others.  Pieraccini  and  Guid- 
elli,  in  Italy.  Eoth  and  Sommerfeld.  in  Germany,  Maj^- 
ning  in  England,  and  Edsail  in  this  country  think  that 
the  skin  plays  an  appreciable  part  in  the  absorption  of 
lead,  especially  in  the  summer,  when  the  combination  of 
lead  with  the  fatty  acids  of  the  skin  takes  place  rapidly. 
Leymann  finds  no  proof  for  such  statements,  and  though 
he  cannot  as  yet  deny  the  possibility  of  some  absorption 
of  non-water  soluble  compounds  through  the  skin,  he 
doubts  that  actual  poisoning  ever  takes  place  in  this 
way,  and  considers  skin  absorption  of  no  practical  im- 
portance in  industrial  lead  poisoning.  My  own  observa- 
tions tend  to  make  me  think  that  the  skin,  if  it  acts  at 
all  as  an  absorbent,  does  so  to  a  very  slight  extent.  In 
England,  skin  absorption  is  practically  ignored  and  the 
efforts  of  the  Government  inspectors  are  directed  toward 
the  abolition  of  dust,  and  measures  to  prevent  lead  being 
carried  into  the  mouth.  In  the  summer  of  1910  I  visited 
three  white  lead  factories  in  England  and  saw  men 
smeared  with  white  lead  up  to  their  shoulders,  and  this 
in  summer  weather.  Yet  in  the  whole  district  of  Xew- 
castle-on-Tyne,  where  1.320  were  employed,  there  were 
but  five  cases  of  lead-poisoning  during  1910. 

We  might  compare  in  our  country  the  incidence  of 
lead-poisoning  among  pottery  dippers  who  work  with 
their  hands  plunged  in  a  liquid  glaze  up  to  the  shoul- 
ders, the  glaze  containing  some  10  to  20  per  cent,  un- 
changed white  lead,  with  the  incidence  of  lead-poisoning 
among  bathtub  enamelers.  who  shake  dry  enamel  over 
the  tubs,  the  enamel  containing  a  much  smaller  percent- 
age of  soluble  lead,  usually  from  2  to  8  per  cent. 
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Among-  eighty-six  dippers  there  were  thirteen  cases 
of  lead-poisoning,  or  one  to  every  six  or  seven.  The  av- 
erage employment  was  nineteen  and  one-half  years. 

Among  148  enamelers,  fifty-eight  cases  of  lead- 
poisoning  were  found,  or  one  to  every  two  and  one-half 
employed.    The  average  employment  was  only  five  years. 

Certainly,  if  skin  absorption  were  an  important  ele- 
ment, it  should  result  in  more  poisoning  among  the  dip- 
pers than  among  the  enamelers. 

The  intestinal  tract  is,  of  course,  admitted  by  all  as 
the  most  important  portal  of  entry,  and  some,  Toth,  for 
instance,  believe  that  it  is  only  through  the  mouth  and 
intestines  the  poisoning  ever  occurs.  These  men  recog- 
nize that  lead  may  enter  through  the  inhalation  of  dust, 
but  insist  that  here,  too,  it  is  a  case  of  intestinal  absorp- 
tion, the  lead  which  has  been  breathed  in  being  swal- 
lowed with  the  saliva. 

Others  of  the  German  observers,  as  Leymann,  Etz,  Th. 
Weyl,  and  Wetzdorff,  admit  the  possibility  of  direct  ab- 
sorption of  lead  compounds  from  the  respiratory  mucosa, 
and  Weyl  even  believes  that  lead  may  penetrate  the  lung 
capillaries  and  reach  the  blood  stream.  This  last  state- 
ment has  been  experimentally  proven  by  Goadby,  who 
kept  cats  in  an  atmosphere  of  flue  dust  (lead  suboxid), 
red  lead  and  white  lead  dust ;  at  the  same  time  prevent- 
ing them  from  licking  their  fur.  i\.ll  of  the  cats  lost 
weight  and  appetite,  suffered  from  constipation,  colic, 
weakness  of  the  muscles  of  the  back,  and  the  extensors 
of  the  legs,  retinal  hemorrhages.  Lead  could  be  demon- 
strated in  the  walls  of  the  capillaries  of  the  lungs. 
Goadby  also  states  that  lead  will  be  found  deposited  in 
the  mediastinal  glands,  whether  it  is  administered  with 
food  or  by  inhalation,  or  subcutaneously. 

Many  s-triking  instances  can  be  given  of  the  effect  of 
dust  inhalation  in  the  production  of  industrial  plumb- 
ism.  Teleky  says  that  in  a  large  factory  in  which  eighty 
tons  of  white  lead  were  used  in  indoor  work  annually, 
163  cases  of  lead-poisoning  developed  among  the  indoor 
workmen,  while  among  the  outdoor  workmen  who  han- 
dled almost  three  times  as  much  (237  tons)  there  were 
only  fifty  cases.  It  is  hard  for  me  to  choose  illustrative 
instances  from  my  own  experience,  because  all  the  lead 
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trades  I  have  studied  are  in  our  country  extremely 
dusty  trades.  Perhaps  my  statistics  of  lead-poisoning 
among  painters  gathered  from  hospital  records  would 
be  as  illuminating  as  any.  I  have  a  list  of  100  painters 
with  plumbism  who  averaged  nineteen  years  in  the 
trade,  but  among  these  are  eleven  who  worked  less  than 
one  year.  All  these  eleven  had  been  doing  indoor  work 
with  sandpapering.  As  an  instance  of  the  influence  of 
this  sort  of  work,  I  may  give  the  following:  A  Ger- 
man painter  had  worked  out-of-doors  for  eight  years,  and 
had  suffered  no  discomfort.  He  began  indoor  work, 
sandpapering,  in  Januar}',  1911,  and  had  acute  lead  poi- 
soning in  February. 

DIAGNOSIS  OF  LEAD-POISONING 

Of  great  practical  importance  is  the  diagnosis  of  lead- 
poisoning,  and  in  the  search  for  some  one  sure  diagnostic 
sign  many  procedures  have  been  suggested  which  have 
for  a  while  seemed  to  fill  the  want,  only  to  prove  unsat- 
isfactory in  the  hands  of  some  observers.  DuMoulin, 
working  on  the  theory  that  lead  is  excreted  through  the 
skin,  urged  the  application  of  sulphid  to  the  skin  Avhen, 
if  the  patient  were  suffering  from  lead  absorption,  a 
black  precipitate  would  form,  and  this  even  after  all 
the  adherent  lead  had  been  removed  by  rigid  cleansing. 
Miura,  however,  proved  beyond  refutal  that  the  test 
would  succeed  only  on  those  parts  of  the  skin  which 
had  been  exposed  to  lead,  and  would  fail  on  the  surfaces 
which  had  been  covered  with  clothing.  The  DuMoulin 
procedure  is  advocated  now  only  in  cases  where  the 
M'orkman  does  not  know  what  he  has  been  handling,  and 
it  is  necessary  to  determine  whether  he  has  been  ex- 
posed to  lead.  Eoth,  in  Germany;  iVgasse,  Lafont  and 
Heim,  in  France,  and  most  English  observers,  especially 
Oliver  and  Bedson,  claim  that  lead  is  constantly  present 
in  the  urine  in  plumbism,  and  place  great  value  on  its 
detection  there  as  a  help  in  diagnosis.  Pieraccini,  how- 
ever, does  not  believe  that  kidney  elimination  is  of  any 
importance.  Eambousek  attributes  little  importance  to 
the  kidneys  in  the  excretion  of  lead;  von  Jaksch  does 
not  find  lead  at  all  in  the  urine  in  the  late  stages  of 
chronic  plumbism,  though  he  believes  it  is  always  present 
in  the  early  stages  and  during  an  acute  attack.     Blum 
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agrees  with  von  Jaksch  that  lead  is  excreted  b}'  the  kid- 
neys only  when  the  system  is  saturated  with  it,  and  even 
then  it  may  not  be  found,  for  in  some  of  Blum's  animal 
experiments  none  was  found. 

The  basophilic  granulation  of  the  red  blood-cells,  de- 
scribed fully  first  by  Grawitz,  has  been  more  generally 
accepted  as  an  unfailing  aid  in  diagnosis.  Indeed,  at 
the  International  Congress  of  Industrial  Hygiene  in 
Milan  this  was  declared  to  be  an  absolutely  trustworthy 
sign  of  lead-poisoning,  but  at  the  next  Congress,  held  in 
Brussels  in  1910,  opinions  had  changed,  and  we  find 
Biondi  calling  it  a  good  positive  but  a  bad  negative  sign, 
and  saying  that  the  presence  of  granules  simply  indi- 
cates young  red  blood-corpuscles,  and  may  be  found  one 
hour  and  absent  the  next,  depending  on  the  activity  of 
the  blood-forming  tissues.  P.  Schmidt,  on  the  ground 
of  repeated  observations,  says  that  a  small  number  of 
granular  cells  cannot  be  regarded  as  significant.  There 
must  be  at  least  100  out  of  a  million  red  cells,  better 
300  to  3,000,  and  even  then  carcinoma,  malaria,  chronic 
intestinal  hemorrhage,  must  be  ruled  out,  as  well  as  leu- 
kemia and  pernicious  anemia.  Oliver  denies  all  diag- 
nostic value  to  the  presence  of  granules  in  the  red  blood- 
cells,  for  he  has  failed  to  find  them  in  40  per  cent,  of  his 
cases.  Eamhousek  examined  the  blood  of  lead  poisoned 
animals  and  says  tliat  basophilia  is  neither  a  specific  nor 
an  earl}-  sign  of  pluml:)ism,  for  he  found  it  only  once  in 
seven  animals. 

The  diagnosis  of  lead  poisoning  must  therefore  rest 
on  many,  not  on  any  one  factor,  and  I  should  like  to  add 
my  voice  to  those  who  urge  especially  the  importance 
of  the  anamnesis,  the  description  of  the  patient's  occu- 
pation. Increasing  loss  of  strength,  vague  digestive  dis- 
turbances, headache,  loss  of  appetite,  may  mean  little  in 
an  ordinary  man;  they  are  symptoms  of  great  signifi- 
cance in  a  lead  worker,  and  if  the  physician  makes  no 
inquiry  as  to  the  man's  occupation  or,  on  ascertaining 
it,  does  not  recognize  it  as  involving  exposure  to  lead,  he 
will  inevitably  fail  in  his  diagnosis  in  the  early  stages  of 
this  disease. 

We  give  the  following  symptom-complex  as  character- 
istic of  an  early  stage  of  lead-poisoning  and  sufficient. 
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when  occurring  in  a  lead  worker,  to  establish  a  diagnosis, 
even  in  the  absence  of  a  lead  line :  Pallor,  disproportion- 
ate to  the  grade  of  anemia,  foul  breath,  caries  of  the 
teeth,  bad  taste  in  the  mouth,  especially  on  getting  up  in 
the  morning,  loss  of  appetite,  digestive  disturbances  of 
various  kinds,  intermittent  attacks  of  weakness  and 
trembling,  which  may  make  fine  work  impossible  for  the 
time,  spots  before  the  eyes,  itching  of  the  eyelids.  Such 
a  man  hardly  considers  himself  sick,  yet  he  is  already 
poisoned. 

After  interviews  with  several  hundred  lead  poisoned 
individuals,  I  should  wish  to  lay  particular  stress  on  the 
sense  of  increasing  loss  of  strength,  and  on  the  distaste 
for  breakfast,  as  the  very  earliest  symptoms  noticed  by 
the  majority  of  these  people.  In  the  absense  of  any  signs 
of  tuberculosis,  a  complaint  of  increasing  weakness  on 
the  part  of  a  laborer  should  alwa3's  lead  to  a  careful  in- 
quiry into  his  occupation. 

The  diagnosis  of  chronic  lead-poisoning  is  missed  by 
the  usual  practitioner,  even  more  often  than  of  the  ac^^te, 
for  he  is  usually  content  to  determine  the  existence  of 
chronic  gastric  disturbances,  contracted  kidney,  arterio- 
sclerosis with  cardiac  involvement,  and  unless  a  typical 
palsy  supervenes  the  underlying  cause  is  often  not  sought 
for.  Yet  industrial  lead-poisoning  is,  according  to  Weyl, 
predominantly  a  chronic  process  and  exceptionally  an 
acute. 

PATHOLOGY 

The  study  of  the  pathology  of  lead-poisoning  must 
seek  for  the  anatomical  basis  of  the  symptoms  charac- 
teristic of  this  intoxication,  namely,  the  colic,  extreme 
and  obstinate  constipation,  disturbances  of  vision,  mus- 
cular pains,  and  epileptoid  convulsions  in  acute  plumb- 
ism  ;  and  the  digestive  disturbances  of  chronic  plumbism, 
the  diseases  of  the  circulatory  apparatus,  and  of  the  kid- 
neys, the  peculiarly  localized  palsy,  the  blindness,  partial 
or  complete,  and  the  insanity  which  has  been  denom- 
inated '"saturnine  pseudo-general  paralysis.'' 

The  violent,  spasmodic  contractions  of  the  small  in- 
testine which  begin  just  behind  the  stomach  and  which 
sometimes  cause  pyloric  stenosis,  sometimes  fecal  vomit- 
ing, have  been  explained  as  due  to  the  action  of  the  ab- 
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sorbed  lead  on  the  ganglionic  apparatus  of  the  intestinal 
tract,  and  through  this  on  the  smooth  muscles  of  the 
wall  (Heubel,  Eiegel,  Harnack).  In  Harnack's  experi- 
ments on  dogs,  the  colic  and  violent  diarrhea  (no  con- 
stipation here)  were  checked  by  doses  of  atropin,  which 
points  to  a  nervous,  not  muscular,  origin,  as  the  action 
of  atropin  is  only  on  the  termination  of  nerves;  and 
Morse  has  produced  in  animals  changes  in  the  celiac 
ganglia  by  the  administration  of  lead  salts.  Eambousek, 
however,  believes  that  the  lead  acts  directly  on  the 
smooth  muscle  fiber  of  the  intestinal  wall,  or  on  the  mus- 
cular coat  of  the  intestinal  vessels.  Mayer,  in  1882, 
showed  that  in  lead  colic  there  were  numerous  areas  of 
inflammation  around  the  vessels  in  the  intestines,  con- 
gestion, minute  hemorrhages,  even  foci  of  softening,  and 
Mattirolo,  Chatin,  and  others,  hold  that  the  underlying 
vascular  spasm  is  the  only  controllable  element  in  lead 
colic,  and  therefore  advise  vaso-dilators,  especially  amyl 
nitrite,  for  its  relief. 

The  vaso-motor  contraction  is  general,  as  is  shown  by 
a  hard  radial  pulse,  by  extreme  pallor  which  does  not 
yield  to  emotion  or  to  mechanical  irritation,  and  by  the 
total  absence  of  sweat  even  when  the  colic  is  agonizing. 
As  a  further  proof  of  this  vascular  spasm,  Potain  finds 
the  liver  retracted  during  the  attack,  but  Oliver  believes 
this  apparent  shrinkage  is  caused  simply  by  the  rigidity 
of  the  abdominal  muscles,  driving  the  liver  up  under 
the  ribs. 

Disturbances  of  vision  are  very  common  during  lead 
colic,  and  there  are  evidences  of  cerebral  involvement  in 
severe  cases.  Some  have  explained  these  symptoms  as 
caused  by  the  action  of  the  lead  salts  on  the  optic  nerve 
and  cerebral  cortex,  yet  cases  of  lead  encephalopathy 
have  been  reported  where  analysis  could  detect  no  trace 
of  lead  in  the  brain.  Others  have  sought  to  explain  the 
symptoms  on  the  ground  of  edema  from  the  increased 
blood-pressure,  and  permeability  of  the  vessel  walls.  See- 
gelken,  of  Jena,  practiced  lumbar  puncture  on  a  case  of 
lead  encephalopathy  and  found  a  high  blood  pressure, 
and  the  fluid  that  escaped  became  cloudy  toward  the 
end,  suggesting  a  cerebral  source.  As  the  pressure  sank, 
consciousness  returned.  Chvostek  has  reported  a 
case  of  paralysis  of  eye  muscles  due  to  pressure  from 
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edema  of  the  brain.  Heiibel  produced  experimentally 
in  dogs  symptoms  of  saturnine  encephalopathy  and 
found  edema  of  the  brain,  which  he  explained  as  being 
due  to  increased  pressure  in  the  vessels.  Claude,  Merle 
and  Galezo^yski  report  a  case  of  plumbism  with  intra- 
cranial hypertension,  papillary  stasis,  and  paralysis  of 
the  sixth  nerves. 

That  edema  of  the  brain  is  the  condition  underlying 
certain  cases  of  encephalopathy  is  therefore  undeniable. 
I  have  reports  of  two  cases  on  whom  autopsy  was  per- 
formed, and  this  condition  found  to  be  present.  On  the 
other  hand,  there  are  instances  of  transient  amaurosis 
with  no  demonstrable  ophthalmoscopic  change,  and  of 
fatal  encephalopathy  with  no  demonstrable  lesion  in  the 
brain.  Such  is  the  well-known  case  of  AYestphal,  where 
the  findings  were  entirely  negative.  A  report  confirma- 
tory of  Westphal's  was  given  me  ])y  Dr.  Paul  G.  Woolley, 
of  the  Ohio-Miami  Medical  College,  in  Cincinnati.  The 
patient  was  a  young  negro  who  had  worked  off  and  on 
for  several  years  in  a  very  dusty  and  neglected  white 
lead  factory  and  had  had  colic  several  times.  One  day  the 
physician  in  charge  of  the  factory  noticed  that  the  man 
Avas  in  a  state  of  nervous  excitement,  wild-eyed,  with 
tremulous  movements,  but  as  he  made  no  complaint  the 
doctor  let  him  go.  On  that  day,  or  the  following,  the 
man  fell  unconscious  on  the  street,  was  taken  to  the  City 
Hospital,  where  he  died  after  three  days  without  recov- 
ering consciousness.  Dr.  Woolley's  report  of  the  autopsy 
is  as  follows :  "Clinical  diagnosis :  Lead  encephalitis, 
mitral  insufficiency.  Anatomical  diagnosis :  Status 
lymphaticus,  edema  of  lungs,  fatty  degeneration  of  liver, 
subacute  diffuse  nephritis.  The  brain  showed  nothing 
abnormal.  It  was  anemic  and  very  dry.  There  was  no 
evidence  of  arteriosclerosis  in  any  of  the  gray  vessels." 

Eambousek  seeks  to  bring  together  the  findings  in 
such  cases  of  encephalopathy,  the  edema  in  others,  and 
the  evidence  of  retinal  hemorrhage  or  optic  neuritis  and 
atrophy  in  others,  by  laying  stress  on  the  vascular  spasm 
in  acute  lead-poisoning,  and  the  progressive  vascular  de- 
generation of  chronic  lead-poisoning.  In  acute  lead- 
poisoning,  he  finds  that  the  primary  condition  is  a  func- 
tional vascular  change ;  in  chronic  poisoning,  a  structural 
change.    He  refers  to  the  little-known  work  of  the  oph- 
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thalmologist,  Elsclinig,  whose  studies  of  the  retina  in 
saturnine  amaurosis  liave  thrown  much  light  upon  the 
question  of  what  actually  takes  place  during  an  acute 
attack  of  lead-poisoning.  In  the  retina,  where  vascular 
changes  and  their  effect  on  nerve  tissue  can  be  actually 
seen,  Elschnig  found  that  the  basis  of  acute  saturnine 
amaurosis  was  an  anemia  due  to  vascular  spasm,  this 
being  caused  by  the  action  of  lead  on  the  arterial  mus- 
cular coat.  The  anatomical  changes  in  permanent  blind- 
ness were  found  by  Allen  to  consist  in  an  obliterating  en- 
darteritis, followed  by  atrophy  of  the  nerve  fibers,  and, 
taking  these  two  sets  of  observations  as  his  text,  Eam- 
bousek  advances  the  theory  that  the  essential  feature  in 
lead-poisoning  is  first  a  spasm  of  the  vessels,  then  degen- 
erative changes  in  their  walls.  As  Thoma  has  shown, 
frequent  intense  vacillations  in  blood  pressure,  contrac- 
tions and  dilations  of  the  vessels,  lead  to  gradually  in- 
creasing inflammatory  changes  in  the  walls,  and  the  ef- 
fect of  lead  circulating  in  the  blood  is  to  set  up  just  such 
disturbances  in  blood  pressure.  Eambousek  sees  no  rea- 
son why  this  theory  should  not  also  account  for  the  acute 
cerebral  symptoms  of  plumbism  on  the  ground  of  a  local- 
ized contraction  of  the  vessels,  with  resulting  ischemia. 
He  quotes  Eosenschein  as  saying  that  cerebral  symptoms 
in  lead  encephalopathy  are  due  to  the  action  of  the  lead 
on  the  vascular  muscle  fibers  similar  to  what  takes  place 
in  uremic  poisoning,  but  quite  distinct  from  it.  We  have 
also  the  work  of  various  Italian  observers,  Albertoni, 
Amino  and  Euffini  confirming  this  view.  According  to 
these  men,  there  is  in  experimental  plumbism,  first  a 
contraction  of  the  smooth  muscle  fibres  in  the  vessel 
walls,  then  structural  changes  in  these  fibres,  cloudy  and 
fatty  degeneration  and  finally  endarteritis  obliterans. 
Sternberg  found  on  autopsy  in  a  case  with  high  arterial 
tension  no  endarteritis,  but  atrophy  of  the  coats.  Eam- 
bousek draws  a  parallel  between  generalized  lead-poi- 
soning, with  its  symptoms  of  brain  and  cord  disease, 
referable  to  primary  disease  of  the  cerebral  vessels,  and 
other  constitutional  diseases,  such  as  syphilis  and  tuber- 
culosis, in  which  also  the  underlying  lesion  is  a  vascular 
degeneration. 

If  we  accept  this  theory  that  chronic  lead-poisoning 
is  essentially  an  arteriosclerosis,  we  find  it  easy  to  ac- 
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count  for  the  organic  changes  found  in  this  condition : 
The  connective  tissue  growth  in  kidneys  and  in  liver,  the 
h3'pertrophy  and  dilatation  of  the  heart,  the  frequency 
of  apoplexy,  the  development  of  paresis,  almost  indis- 
tinguishahle  from  the  luetic.  Meillere  attributes  the 
chronic  dyspepsia  of  plumbism  to  a  premature  senility 
of  the  secretory  apparatus,  resulting  from  arterioscle- 
rosis. 

Arterial  spasm  and  progressive  arteriosclerosis  cannot, 
however,  explain  one  most  typical  feature  of  plumbism, 
namely,  the  peculiarly  localized  palsy.  Upon  this 
question  a  vast  amount  of  most  careful  study  has  been 
lavished,  and  it  has  been  demonstrated  beyond  doubt 
that  there  is  in  lead  palsy  a  degeneration  of  the  periph- 
eral nerves  involving  the  myelin  sheath  first,  later  the 
axis  cylinder,  with  neurilemma  proliferation  following; 
that  this  degeneration  is  often  sectional,  and  that  it  is 
sometimes  accompanied  by  demonstrable  alterations  in 
the  motor  cells  of  the  anterior  horns,  from  a  clumping  or 
solution  of  the  Xissl  bodies  to  shrinkage  and  disappear- 
ance of  the  cells  themselves.  The  long  controversy  as 
to  whether  the  original  lesion  was  peripheral  or  central 
has  lost  significance  in  the  light  of  our  present  knowledge 
as  to  the  unity  of  the  neuron  and  the  participation  of 
all  its  elements  in  a  pathological  process  affecting  any 
one  of  them.  That  the  action  of  lead  is  directly  toxic 
to  the  nerve  tissue  is  evident,  but  how  explain  the  pe- 
culiar selective  action  of  lead  compounds? 

One  theory  after  another  has  been  advanced :  That 
there  was  a  special  tendency  for  the  lead  to  be  depos- 
ited in  certain  muscles,  Init  analysis  of  the  muscle  sub- 
stance disproved  this.  Eemak  explained  the  localization 
of  the  palsy  in  certain  nerves  on  anatomical  grounds, 
showing  that  the  groups  of  anterior  horn  cells  which 
send  fibers  to  certain  muscles  lie  in  close  contiguity,  and 
assuming,  therefore,  that  the  escape  of  other  muscles,  as 
the  supinator  longus,  is  due  to  the  fact  that  its  inner- 
vating fibers  come  from  a  group  of  cells  at  a  distance 
from  the  others. 

Eemak's  anatomical  theory  of  localization  has  been 
gradually  changed  and  added  to  because  of  the  growing 
evidence  as  to  the  part  played  by  over-fatigue  in  deter- 
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mining  the  localization  of  lead  palsy.  As  the  number  of 
observations  of  this  form  of  paralysis  has  increased,  it 
has  come  to  be  seen  that  there  is  not  one  type  of  lead 
palsy,  but  many,  and  that  the  so-called  typical  variety 
is  typical  only  because  it  is  the  palsy  of  painters,  and 
there  are  more  painters  suffering  from  lead-poisoning 
than  any  other  one  class  of  men.  To  mention  a  few  in- 
stances, file-makers  suffer  from  a  form  of  palsy  of  the 
hands  diiTereut  from  that  of  painters.  This  trade,  which 
with  us  is  carried  on  by  machinery,  is  a  hand  trade  in 
Europe,  where  it  gives  rise  to  a  great  deal  of  jjlumbism. 
The  workman  grasps  tightly  in  his  left  hand  a  sheet  of 
metallic  lead,  holding  the  file  imbedded  in  it,  which  file 
he  strikes  repeatedly  with  a  chisel  held  in  his  right  hand. 
File-makers'  palsy  does  not  affect  the  extensors  as  much 
as  does  painters'  palsy,  but  the  small  muscles  of  the  hand 
are  involved,  and  also  the  muscles  of  the  ball  of  the 
thumb  that  escaj^e  in  the  painters'  palsy.  As  the  effort 
of  holding  the  file  steady  to  receive  the  blows  of  the 
chisel  is  as  fatiguing  as,  or  even  more  so  than,  the  wield- 
ing of  the  chisel,  some  file-cutters  suffer  especially  from 
palsy  of  the  left  hand  and  atrophy  of  the  muscles  of  the 
left  thumb  (Oliver.  Teleky).  but  in  others  it  is  the  right 
thumb  chiefly  (Bernhardt,  Leichtentritt).  L'Abbe  found 
paralysis  of  the  shoulder  muscles  in  storage  battery 
workers,  who  rub  lead  oxid  paste  with  a  sweeping  mo- 
tion of  the  arms.  Edinger  quotes  an  observation  made 
by  Lilienstein  on  ulnar  paralysis  in  some  girl  type- 
polishers,  who  continually  drew  the  type  over  a  file  with 
a  motion  of  the  hand  toward  the  ulnar  side.  Eemak's 
observations  on  localization  are  very  careful  and  ex- 
haustive. He  found  the  so-called  typical  lead  palsy  only 
in  painters  and  in  men  doing  work  similar  to  painting. 
Type  founders,  potters,  glass-makers,  have  a  more  widely 
distributed  paralysis  of  hand,  arm  and  shoulder  muscles. 
In  children  who  use  the  lower  extremities  more  than  the 
upper,  the  palsy  affects  the  muscles  of  the  legs  (Esche- 
rich,  Yariot). 

This  fatigue  or  exhaustion  hypothesis  is  best  elabo- 
rated by  Edinger  in  a  recent  monograph.  According  to 
Edinger,  the  men  who  have  studied  most  closely  the  vari- 
eties of  lead  palsy  have  been  so  devoted  to  the  theory  of 
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the  direct  toxic  action  of  lead  on  the  neuron  that  they 
have  failed  to  see  the  significance  of  their  own  observa- 
tions. Edinger  seeks  to  make  the  localization  of  lead 
palsy  altogether  dependent  upon  the  over-use,  the  ex- 
haustion of  certain  nerves,  either  because  the_y  succumb 
more  easily  to  the  influence  of  the  lead  when  they  are 
over-fatigued,  or  because  the  lead  prevents  normal  re- 
cuperation after  exhaustion.  This  is,  of  course,  only 
a  further  application  of  his  "Aufbrauch  theorie"  which 
accounts  for  the  parasyphilitic  changes  in  the  nervous 
system.  Edinger  has  studied  carefully  the  motions  made 
by  painters  and  finds  that  no  movement  is  made  as  often 
as  extension  and  flexion  of  the  hand.  From  fifty  to  100 
strokes  are  made  a  minute,  with  a  fairly  heavy  brush  and 
a  thick  paint.  Even  with  pauses,  at  least  2,500  dorsal 
flexions  would  be  made  in  an  hour,  and  a  painter's  day 
is  eight  to  ten  hours.  Edinger  reminds  us  that  it  is  a 
much  greater  effort  to  extend  than  to  flex  the  hand,  that 
flexing  is  the  normal  resting  position.  The  long  ab- 
ductors of  the  thuml)  and  the  long  supinator  which 
escape  in  typical  painter  s  palsy,  he  finds  are  not  brought 
into  play  in  handling  the  paint-brush,  and  when  he  per- 
suaded the  men  to  change  their  motions  so  as  to  use 
these  muscles,  they  complained  that  it  spoiled  the  stroke. 
He  had  opportunity  to  examine  a  house-painter  with  the 
usual  extensor  paralysis  who  recovered,  not  enough  to 
manage  a  paint-brush,  but  enough  to  be  able  to  do  cal- 
cimining,  which  involved  grasping  a  large,  heavy  brush 
with  his  whole  hand.  x\fter  a  few  Aveeks  the  man  pre- 
sented himself  again,  this  time  with  palsy  and  slight 
atrophy  of  the  hand  muscles.  The  mild  neuritis  of  pi- 
ano players,  affecting,  as  it  does,  the  extensors  of  the 
fingers,  is  another  instance  cited  by  Edinger  in  support 
of  his  exhaustion  theor}'. 

It  is  greatly  to  be  desired  that  we  should  undertake  in 
this  country  a  careful  study  of  the  localization  of  lead 
paralysis  among  our  working  people,  as  has  been  done 
in  Europe,  for  our  methods  of  industry  are  different  in 
many  respects,  and  we  should  doubtless  find  new  com- 
binations as  well  as  instances  like  those  described  above. 
In  the  course  of  my  study  of  industrial  plumbism  I 
ihave  gathered  many  rej^orts  of  palsied  white  and  red  lead 
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workers,  enamelers,  storage  battery  makers,  potters,  tile- 
makers,  as  well  as  painters,  but  it  is  onl}^  in  the  rarest 
instances  that  I  have  been  able  to  obtain  any  real  de- 
scription of  the  case.  Even  in  hospital  histories  all  that 
one  usually  finds  is  a  note  to  the  effect  that  there  was  a 
M-eakness  of  the  hands  or  arms  or  legs. 

The  few  facts  which  I  have  been  able  to  gather  are  all 
in  support  of  Edinger's  exhaustion  theory.  One  instance 
of  this  is  the  following :  A  man  had  been  employed  for 
ten  years  filling  wooden  kegs  with  white  lead  paint,  and 
had  never  suft'ered  from  any  symptoms  of  lead  poisoning. 
Then  the  company  he  worked  for  substituted  small  iron 
pails  for  the  wooden  kegs.  The  man  had  always  held 
the  barrel-shaped  kegs  with  his  hands  placed  fiat  against 
the  sides  of  the  keg  just  below  the  bulge,  but  the  iron 
pails  had  smoothly  slanting  sides  and  he  was  obliged  to 
grasp  them  by  crooking  the  ends  of  his  fingers  over  the 
projecting  I)ottom  edge.  He  found  it  far  more  exhaust- 
ing than  his  old  work  had  been,  and  after  a  few  weeks 
he  had  a  double  wrist  palsy  that  lasted  many  months. 

In  my  cases  of  palsy  among  white  lead  workers,  weak- 
ness of  the  muscles  of  the  legs  or  ankles  was  often  pres- 
ent along  with  the  weakness  of  the  wrists,  and  often  the 
two  hands  suffered  equally.  Thus  among  twenty-two 
cases  of  palsy  in  white  lead  workers  thirteen  had  weak- 
ness in  the  legs  and  in  both  wrists,  and  four  in  the  legs 
only.  In  five  the  wrists  only  were  affected.  These  men 
were  unskilled  laborers,  making  large  movements,  lift- 
ing heavy  pots,  shoveling  white  lead,  or  pushing  trucks. 
Oliver,  whose  clinical  observations  have  been  made  chiefly 
on  white  lead  workers,  says  that  lead  paralysis  may  be 
widely  distributed,  involving  the  muscles  of  the  trunk, 
back  and  shoulders. 

That  fatigue,  over-use  or  congenital  lack  of  recupera- 
tive power  determine  the  localization  of  the  lesions  of 
plumbisra  in  other  tissues  as  well  as  in  the  nervous  sys- 
tem, is  held  to  be  true  by  von  Jaksch  and  others.  Ex- 
amples are :  The  encephalopathies  developing  in  cases 
of  epilepsy  or  chronic  hydrocephalus;  the  nephritis  of 
alcoholic  lead  workers;  the  lead  gout  and  arthritis  in 
those  of  gouty  diathesis.  Yigoureaux  reported  a  case  of 
meningoencephalitis  saturnina  in  a  hereditary  degen- 
erate.    Bambousek  says  that  inasmuch  as  plumbism  is 
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primarily  a  disease  of  the  blood  and  vascular  S3-stem,  it 
causes  damage  chiefly  in  tissues  already  overworked  and 
diseased,  because  in  these,  both  blood  pressure  and  vessel 
elasticity  are  already  abnormal  as  a  result  either  of  in- 
flammatory processes  or  exhaustion.  The  presence  of  the 
lead  in  the  blood  stream,  then,  leading  as  it  does  to  sud- 
den vacillations  in  pressure,  will  cause  leakage  and  a 
spread  of  lead  through  the  tissues.  The  thinner  the 
walls,  the  greater  the  damage,  and  the  thinnest  walls 
are,  of  course,  those  of  the  central  nervous  system  and 
sympathetic  ganglia. 

The  connection  between  lead-poisoning  and  tubercu- 
losis is  well  known.  Hahn  has  shown  that  among  the 
typographical  workers  of  Austria  and  Germany  the  two 
diseases  described  parallel  curves.  Eambousek  would 
explain  this  not  by  assuming  that  the  inhalation  of  lead 
dust  predisposes  to  tuberculosis,  as  does  all  dust  inhala- 
tion, but  on  the  ground  of  a  lowered  resistance  to  tuber- 
culosis caused  by  the  damage  done  to  the  vascular  sys- 
tem by  lead  circulating  in  the  blood.  The  enamelers  of 
sanitary  ware  in  our  country  offer  a  very  interesting  field 
of  investigation  into  the  relation  between  tuberculosis 
and  plumbism,  for  the  dust  they  inhale  carries  not  only 
lead  salts,  but  ground  glass  as  well,  and  their  tuberculo- 
sis rate  is  said  to  be  enormous. 

Tuberculosis  is,  of  course,  not  the  only  infectious  dis- 
ease to  which  lead  acts  as  a  predisposing  cause.  De  Mat- 
tel has  shown  experimentally  that  chronic  lead-poisoning 
lowers  the  resistance  of  animals  to  infection.  I  have 
found  that  suppurative  troubles  are  common  among  lead 
workers,  many  of  them  suffering  from  furunculosis. 
The  men  themselves  will  tell  you  that  if  a  lead  worker 
cuts  himself  the  cut  always  festers,  because  the  lead  gets 
in  and  gives  him  blood  poisoning.  The  men  also  say 
that  a  lead  worker,  even  if  he  has  never  had  colic,  has 
lost  his  resistance,  "can't  stand  anything,  but  is  killed 
by  the  first  sickness  that  comes  along."  Here,  too,  we 
are  in  need  of  study  to  confirm  these  vague  but  prob- 
ably accurate  statements. 

ENCEPHALOPATHY 

Encephalopathia  saturnina  is  the  term  used  by  Th. 
Wevl  as  a  collective  name  for  all  affections  of  the  brain 
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due  to  lead;  apoplexy  or  hemiplegia  or  aphasia  from 
saturnine  arteriosclerosis,  coma,  delirium,  epileptiform 
convulsions,  lead  hysteria,  lead  mania,  lead  neurasthe- 
nia. On  the  other  hand,  Oliver  restricts  the  term  to  epi- 
leptiform convulsions  caused  by  plumbism,  and  von 
Jaksch  would  reject  it  altogether,  and  use  more  precise 
terms,  such  as  encephalitis,  epilepsy,  mania  saturnina, 
etc.  Eecently  French  authors  have  been  reporting  the 
clinical  histories,  sometimes  with  autopsy,  of  cases  of 
saturnine  meningitis.  It  is  probable  that  this  condition 
has  been  included  in  time  past  under  the  general  term 
encephalopathy. 

It  is  impossible  for  me  to  adopt  von  Jaksch's  precise 
terminology  in  describing  the  fifty-two  cases  of  lead  en- 
cephalopathy which  I  have  collected,  because  in  many 
instances  the  history  is  too  scanty  to  allow  one  to  de- 
termine just  what  form  was  present.  I  have  ruled  out 
those  that  suggested  uremia,  and  also  all  that  were  pretty 
certainly  apoplectic,  because  it  seems  rather  confusing  to 
adopt  Weyl's  rule  and  include  so  distinct  a  pathologic 
condition  as  this  in  the  very  vaguely  outlined  class  of 
eases  known  as  encephalopathies  with  their  uncertain 
pathological  lesions. 

My  fifty-two  cases  may  be  grouped  under  the  follow- 
ing heads : 

1.  Typical  encephalopath}-,  i.  e.,  epileptiform  con- 
vulsions, preceded  usually  by  headache  and  dizziness, 
sometimes  by  colic — twenty-seven  cases. 

2.  Delirium  (without  mention  of  convulsion),  ac- 
companying or  following  severe  colic — seven  cases. 

3.  Confusion  (not  described  as  delirium),  accom- 
panying or  following  severe  colic — three  cases. 

4.  Accompanying  progressive  paralysis — two  cases. 
In  one  of  these  the  attack  of  confusion  became  more 

frequent  as  paralysis  progressed.  In  another  there  was 
a  gradually  increasing  helplessness  and  mental  deteriora- 
tion.   Both  were  fatal. 

5.  Acute  transitory  insanity,  usually  maniacal  (with- 
out mention  of  convulsions) — six  cases. 
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One  fatal  case  among  these  developed  hemiplegia  of 
the  right  side  before  death. 

The  remaining  seven  cases  ■were  not  described  in  any 
detail,  but  were  declared  to  be  plumbic  encephalopathy. 
A  history  of  colic  is  mentioned  in  sixteen  of  the  fifty- 
two  cases  only;  in  four  of  them  it  is  said  to  have  been 
very  severe,  and  in  five  more  the  patient  had  a  history 
of  more  than  one  attack.  Twelve  of  the  fifty-two  are 
stated  never  to  have  had  colic;  twenty-four  histories  are 
silent  on  this  point.  Palsy  is  mentioned  in  eleven  cases, 
in  three  of  which  it  appeared  at  the  time  of  the  cerebral 
symptoms.  Eye  disturbances  are  noted  in  only  three 
cases,  a  fact  which  can  only  be  explained  by  careless  ex- 
amination. There  were  forty  men  and  t«'elve  women. 
Twenty  of  the  cases  ended  fatally,  a  much  larger  num- 
ber than  Tanquerel's,  who  had  but  sixteen  fatal  cases 
among  his  seventy-two.  The  frequency  of  encephalopa- 
thy is  greater  among  women  than  among  men  workers, 
but  in  ni}"  cases  the  disease  was  less  severe  in  women 
tlian  in  men;  seventeen  of  the  forty  men,  or  42.5  per 
cent.,  died;  only  three  of  the  twelve  women,  or  25  per 
cent. 

It  is  a  question  of  great  practical  importance  whether 
or  not  the  lesions  of  acute  plumbism  are  lasting.  I  have 
found  that  most  foremen  and  managers  and  man}'  phy- 
sicians hold  that  one,  or  perhaps  two,  or  even  three  at- 
tacks of  colic  may  be  endured  without  risk  of  permanent 
injury  to  the  organs.  It  is  the  exceptional  physician 
who  looks  upon  every  sign  of  lead  absorption  as  a  serious 
matter,  and  yet  we  have  a  great  deal  of  evidence  that 
lead  once  absorbed  may  remain  latent  in  the  system  for 
long  periods  and  then  again  make  itself  felt.  There  is 
Oliver's  famous  case;  a  woman  who  had  been  severely 
poisoned  in  youth,  had  then  left  work  and  for  seventeen 
years  been  free  from  any  sign  of  plumbism,  but  who  then 
developed  symptoms  of  cerebral  saturnism.  Pieraccini 
says  the  symptoms  of  lead-poisoning  may  develop  first 
after  a  man  has  left  lead  work  for  some  months,  and 
Tanquerel  reported  the  case  of  a  man  who  had  repeated 
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attacks  after  several  years'  absence  from  such  work. 
Bernhardt  had  a  case  in  whom  symptoms  of  paralysis 
came  on  twenty  years  after  exposure  to  lead.  All  author- 
ities insist  that  one  attack  of  lead-poisoning  predisposes 
to  another,  and  urge  that  a  man  who  has  once  been 
leaded  be  refused  work  in  a  place  where  he  will  be 
exposed  to  the  lead  again. 

Pieraccini  believes  that  it  is  not  possible  to  say  posi- 
tively that  even  the  first  attack  of  acute  lead-poisoning 
may  be  completely  recovered  from,  for  it  is  more  than 
probable  that  some  permanent  change  has  been  set  up 
in  the  parenchyma  of  the  liver  and  perhaps  of  other  or- 
gans, a  connective  tissue  growth  which  tends  to  be  pro- 
gressive. 

In  conclusion.  I  should  like  to  say  a  few  words  as  to 
the  need  for  medical  research  among  the  lead  workers  in 
the  United  States.  Our  industrial  methods  are  different 
in  many  ways  from  European  methods,  and  we  can  not 
unquestioningly  accept  the  conclusions  of  German,  Eng- 
lish, and  Italian  authorities  and  assume  that  they  apply 
to  our  country. 

We  need  an  inquiry  into  the  question  of  the  peculiar 
susceptibility  of  women  to  lead-poisoning,  so  strongly 
maintained  b}'  the  English.  I  am  inclined  to  believe 
that  the  many  economic  handicaps  under  which  women 
lead  workers  suffer  have  more  to  do  with  their  excessive 
liability  to  lead-poisoning  than  has  sex  idiosyncracy.  We 
need  study  to  determine  the  influence  of  summer  heat, 
a  point  of  great  practical  importance;  of  the  reciprocal 
influence  of  lead-poisoning  on  alcoholism,  and  of  alco- 
holism on  lead-poisoning.  We  need,  above  all,  intensive 
studies  of  the  lead  trades  as  they  are  carried  on  here,  and 
intensive  studies  of  the  forms  of  lead-poisoning  devel- 
oped by  them,  the  localization  of  palsies,  the  frequency 
of  encephalopathy,  etc.  As  it  is  now,  one  would  find  it 
diflBcult  to  point  to  any  disease  equally  prevalent,  equally 
serious,  equally  controllable,  which  has  been  so  neglected 
by  the  medical  profession  in  America  as  industrial  lead- 
poisoning. 

April  S,  1912. 
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THE    PROTEOLYTIC    FERMEXTS    OF 
LEUKOCYTES 

JAMES  W.  JOBLIXG 

AND 

SOLO:\ION  STROUSE 
(From  the  Morris  Institute  for  Medical  Research,  Chicago.) 

Digestion  by  leukocytes  was  studied  by  the  process  of 
measuring  various  fractions  of  proteolysis.  The  total 
incoagulable  nitrogen,  the  proteose  fraction,  that  frac- 
tion which  includes  all  products  of  digestion  below  the 
proteoses  were  split  off  and  measured  by  the  Kjeldahl 
method.  Amino  acids  were  estimated  by  the  Sorenson 
formol  titration,  and  the  bromin-water  test  for  tr^-pto- 
phan  was  used  in  all  experiments.  By  these  means  we 
determined  that  fresh  leukocytes  act  like  trypsin  in  car- 
rying proteolysis  as  deep  as  the  amino  acids.  By  further 
study  of  the  effects  of  heating,  and  of  drying  and  pow- 
dering the  leukocytes,  and  the  effect  of  reaction,  it  was 
5-hown  that  the  proteolytic  activities  of  leukocytes  were 
due  to  at  least  three  ferments : 

(1)  A  protease  acting  in  an  alkaline  medium. 

(2)  A  protease  acting  in  an  acid  medium. 

(3)  An  ereptase  acting  in  either  acid  or  alkaline  sur- 
roundings. 

A  complete  report  of  the  experimental  data  will  be 
found  in  the  Journal  of  Experimental  Medicine. 
April  8,  1!)12. 


A  COXGEXITAL  HEMAXGIOMA  OF  THE  LIVER 

(From  the  Pathological  Laboratory  of  the  Michael   Reese  Hospital, 
Chicago) 

GATEWOOD 

The  angioma  or  caveruoma  is  usually  considered  the 
most  common  of  the  liver  tumors.  A  large  part  of  them 
are  said  to  be  congenital,  but  a  review  of  the  literature 
reveals  the  fact  that,  in  children,  less  than  twenty  have 
been  reported. 

This  tumor  was  found  at  the  autopsy  of  a  male  infant, 
four  months  of  age,  whieli  entered  the  Michael  Reese 
Hospital   in  the  service  of  Dr.   Julius  Hess,  July  37» 
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1911.  The  tumor  was  not  noticed  until  the  child  was 
three  weeks  old,  and,  according  to  the  mother,  it  had 
not  increased  in  size.  The  previous  and  family  histories 
are  negative. 

Physical  examination  showed  a  much  emaciated,  ra- 
chitic child,  with  markedly  protuberant  abdomen.  The 
border  of  the  tumor  mass  was  definitely  outlined  and 
extended  into  the  right  iliac  region. 

The  child  died  Aug.  14,  1911,  and  the  autopsy  was  performed 
the  same  day.  The  aiiaiomic  diagnosis  made  at  the  autopsy 
is    as    follows:     Hemiangioma    of    the    liver;    acute    purulent 


Congenital  Hemangioma  of  Liver. 


mediastinitis;  general  emaciation;  rickets;  edema  of  the 
lungs;  hyperemia  of  the  spleen,  liver,  hnigs  and  kidneys; 
abscesses  of  both  Avrists;  pressure  malformation  of  both 
kidnej's. 

The  liver  weighs  850  grams.  It  measures  19  cm.  laterally; 
14  cm.  anteroposteriorly  and  8  cm.  in  thickness.  The  left 
lobe  is  reddish  brown  in  its  upper  third,  and  mottled  pinkish 
white  and  deep  purplish  red  in  its  lower  portion.  The  surface 
is  smooth  and  glistening.  The  anterior  edge  is  rounded  and 
possesses    a    hilum-like    depression.      The    lower    portion    is 


314 


demarcated  from  the  upper  by  an  irregular  but  rather  definite 
margin. 

On  coronal  section,  a  large  qua)itity  of  blootl  escaped  from 
the  right  lobe.  The  left  lobe  cuts  with  normal  resistance,  reveal- 
ing a  reddish  brown  surface,  which  shows  no  gross  changes. 
The  superior  part  of  the  right  lobe  resembles  the  left.  The 
cut  surface  of  the  inferior  portion,  representing  the  tumor, 
is  ovoid,  measvuing  10  cm.  in  its  longitudinal  diameter  and 
7  cm.  in  its  lateral  diameter.  The  tumor  part  is  separated 
from  the  liver  tissue  by  a  narrow  white  fibrous  capsule  in 
which  several  blood-vessels  are  seen.  A  cavity  approximately 
1  cm.  in  diameter  is  found  in  the  center  of  the  tumor.  It 
contains    a    brownish    bloodv    fluid.      Around    the    cavitv    the 


1 — Left   lobe   of  liver. 

2 — Right  lobe  of  liver. 

3 — Tumor   capsule. 

4 — Ectatic  vessels 

5 — Central  cavity  of  the  tumor. 

e — Hemorrhagic  area. 

tumor  is  yellowish  Avhite,  presenting  a  net-work  appearance 
Avith  few  blood- spaces.  The  outer  2  or  3  centimeters  of  the 
tumor  are  very  firm  in  consistency,  mottled  red  in  color  and 
contain  many  blood-spaces.  Through  the  peripheral  part 
bands  of  fibrous  tissue  run  radially. 

Microscopic  examination  shows  that  the  tumor  developed 
within  the  liver  tissue,  as  sections  of  the  peripherj'  show  more 
or  less  degenerated  liver  cells  beneath  the  capsule.  The  tumor 
possesses  a  fibrous  capsule,  which  is  much  thicker  than 
Glisson's  capsule  over  the  other  parts  of  the  liver.  Beneath 
this  capsule  is  a  net-work  of  small,  thin-walled  blood-vessels. 
Internal  to  these  precapillaries  are  numerous  capillary  spaces, 


315 

most  of  which  contain  no  blood.  These  capilUiries  vary  from 
10  microns  to  2  or  3  mm.  in  diameter.  Tliey  are  almost 
uniformly  lined  Avith  a  single  layer  of  endothelium,  although 
in  places,  there  is  a  tendency  to  budding  of  the  cells  and  here 
and  there  two  layers  occur.  The  tissue  between  these  capil- 
laries is  of  the  white  fibrous  type,  almost  embryonic  in  places. 
In  it  are  very  many  spindle-shaped  nuclei  and  minute  capil- 
laries, some  of  which  are  of  recent  origin.  Next  to  the 
peripheral  part  of  the  tumor  are  large  areas  of  hemorrhage 
and  organizing  blood-clots.  There  are  some  large  blood-spaces 
in  Avhich  are  organized  and  organizing  thrombi,  and  an  occa- 
sional phlebolith  is  seen.  The  tissue  around  the  cavity  is 
composed  of  a  loose  reticulum  with  very  few  cells.  The 
capsule  of  the  tumor  does  not  separate  the  liver  tissue  from 
the  tumor  as  definitely  as  the  macroscopic  appearance  would 
suggest.  In  places  the  ectatic  capillaries  extend  into  the  liver 
tissue,  and  Glisson's  capsule  is  much  thickened  with  many 
large  vessels  in  the  liver  tissue  adjoining  the  tumor. 

Kaufmann/  in  discussing  the  origin  of  this  class  of 
tumors,  says  the  etiology  is  still  unsettled.  Virchow- 
took  the  stand  that  they  were  primarily  due  to  an  in- 
crease in  connective  tissue,  and  that  new  vessel  forma- 
tion followed.  Chervinsky^  and  Pilliet*  claim  these 
tumors  are  due  to  fetal  inclusions.  Eibbert^  is  of  the 
opinion  that  they  are  caused  by  a  derangement  in  the 
development  of  the  blood  vessels,  as  he,  and  others,  have 
shown  that  the  tumor  cannot  be  injected  through  the 
hepatic  vein.  Schmieden,®  on  the  other  hand,  insists 
that  they  are  not  true  tumors  but  are  due  to  the  cutting 
off  of  a  sprouting  liver  process  and  its  subsequent  vessel 
development.  He  mentions  that  they  do  not  become 
suddenly  malignant  after  the  manner  of  hemiangiomata 
of  the  skin,  and  he  believes,  upon  an  experimental  basis, 
that  damming  alone  will  not  cause  their  formation. 
Orth^  originally  advanced  the  idea  that  there  was  a 
capillary  ectasis  with  primarv  or  secondary  loss  of  liver 
cells. 

1.  Lehrbuch  der  spez.  path.  Anat,  1911,  i,  607. 

2.  Virehows  Arch.,  Bd.  6,  1854. 

.3.  Arch,  de  Phys.  norm,  et  Path.,  1885,  vi,  553. 

4.  Sitzungsbericht  der  anat.  Ges.  in  Paris,  1891. 

5.  Virehows  Arch.,   1808,   cli,   381. 

6.  Virchow's  Arch.,   1900,  clxi,   373. 

7.  Spez.  path.  Anat.,  I  Bd.,  1887. 
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It  is  quite  likely  that  no  one  explanation  will  fit  all 
cases,  as  all  so-called  angiomata  of  the  liver  are  not 
alike.  This  tumor  is  not  of  the  malignant  type,  as  its 
growth  has  not  heen  rapid,  mitotic  figures  are  lacking 
and  there  are  no  metastases.  The  most  prohable  explana- 
tion, therefore,  is  the  one  given  by  Schmieden®  for  his 
cavernomata,  or  possibly  that  of  Virchow,^  since  there 
is  an  interstitial  hepatitis  in  the  liver  tissue  adjoining 
the  tumor. 

April  8,  1912. 


CO^STTEIBUTIOX  TO   THE  BACTEEIOLOGY   OF 

PEEITOXITIS    WITH    SPECIAL    EEFEE- 

EXCE  TO  PEIMAEY  PEEITOXITIS  * 

(From  the  Pathological  Laboratory  of  Rush  Medical  College,  Chicago) 
MORRIS    FISHBEIX 

The  purpose  of  this  report  is  a  discussion  of  the  rec- 
ords of  bacteriologic  examinations  made  of  material  ob- 
tained from  the  peritoneal  cavity  after  death  from  peri- 
tonitis, and  a  comparison  of  the  results  obtained  from 
analysis  of  the  reports  of  Eush  Medical  College  with 
other  similar  reports. 

It  has  been  found  that  the  anatomic  character  of  the 
inflammation,  as,  for  instance,  purulent,  sero-fibrinous, 
hemorrhagic,  etc.,  does  not  bear  any  relationship  to  the 
nature  of  the  primary  lesion  when  such  exists,  nor  does 
it  seem  to  be  influenced  by  the  presence  of  various  bac- 
teria alone,  or  in  combinations  of  various  kinds. 

For  purposes  of  classification,  the  method  proposed 
by  Flexner^  in  1898  has  been  employed,  in  that  it  is  sim- 
ple, distinct,  and  a  real  expression  of  clinical  and  bac- 
teriologic etiology.  Peritonitides  have  been  divided  into 
primary,  exogenous  and  endogenous  types.  Primary 
peritonitis  occurs  as  a  result  of  previous  chronic  disease 
or  infectious  focus  elsewhere  in  the  body,  and  is  either 
hematogenous  or  lymphogenous.  Exogenous  peritonitis 
occurs  as  a  result  of  wound  infection,  and  includes  lap- 

8.   LfOC.  clt. 
11.   Loc.  cit. 

*  This  paper  appears  in  full  in  the  Am.  .Tour.  Med.  Sc.  Septem- 
ber. I'll  12. 

1.   Philadelphia  Med.  Jour..  ISOS.  ii.  1019. 
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arotomies  with  subsequent  peritonitis.  Endogenous  peri- 
tonitis occurs  as  a  result  of  organisms  coming  from  foci 
in  relation  to  the  peritoneal  cavity,  the  most  common 
cause  being  various  affections  of  the  appendix.  Further 
division  is  then  made  into  pure  and  mixed  types. 

In  the  following  table  are  included  all  cases  of  peri- 
tonitis in  the  Eush  records,  in  which  bacteriological  ex- 
aminations were  made : 
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In  all  there  were  184  cases,  of  which  there  were  thirty- 
nine  primanT,  sixteen  exogenous,  and  129  endogenous. 
In  a  summary  of  the  significant  points  in  the  anatomic 
diagnoses  of  the  various  cases,  it  was  found  that  by  far 
the  larger  number  of  cases  were  associated  with  affections 
of  the  appendix,  that  affections  of  the  female  generative 
tract  are  cjuite  commonly  associated  with  a  peritonitis, 
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other  coniinon  causes  being  puenmonia,  perforations  of 
the  small  intestine,  and  carcinoma  of  the  stomach. 

In  the  following  table  are  compared  the  results  of  this 
analysis,  those  of  Flexner,  and  those  of  Manahan^,  the 
latter  being  a  record  of  cases  in  the  Massachusetts  Gen- 
eral Hospital,  up  to  1905. 

TABLE  H 

Rush  Records  Flexner  Manahan   Totals. 
Total  No.  of  Cases       126        106       110       542 
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The  majority  of  all  eases  of  peritonitis  are  endogenous 
in  character  and  are  associated  with  a  combination  of 
the  colon  bacillus  and  other  organisms,  usually  staphy- 
lococci and  streptococci. 

Exogenous  peritonitis  occurs  much  less  commonly 
with  perfecting  of  operative  aseptic  technique  and  with 
lessening  of  exploratory  laparotomy,  instrumental  abor- 
tion, etc. 

Primary  peritonitis  forms  a  larger  proportion  of  acute 
cases  than  is  commonly  supposed.     For  this  reason  and 

2.  Boston  Med.  and  Surg.  Jour.,  1905,  clii,  346. 
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because  of  the  interest  attached  to  this  subject,  a  further 
analysis  was  made  of  all  cases  coming  under  this  classi- 
fication. 

In  the  decade  from  18T0  to  1S80,  the  subject  of  idio- 
pathic peritonitis  received  considerable  attention  from 
\arious  writers  (Collie,"  Lewis,*  Meade,^  Semple/  and 
others)  who  advanced  various  theories  as  to  its  origin 
without  any,  actual  basis  upon  which  to  found  their  con- 
clusions. They  considered  the  subject  from  a  purely 
clinical  standpoint,  and  attempted  to  solve  the  origin  of 
the  condition,  finally  associating  it  with  sleeping  in 
draught,  catching  cold,  etc. 

A  long  gap  in  medical  attention  to  this  subject  fol- 
lows until  the  work  of  Flexner  in  1898.  Xothnagel^  in 
1901  argued  against  the  idea  of  a  primary  hematogenous 
peritonitis.  The  work  of  Armstrong,^  Spencer,"  and 
Sheldon^'^  offers  interesting  suggestions  as  explanation 
for  primary  peritonitis,  but  neglects  the  more  simple  for 
more  complicated  and  unique  theories. 

Of  the  thirty-nine  cases  of  primary  peritonitis  in  184 
cases  included  in  the  Eush  records,  in  eighteen  instances 
a  pneumonia  was  present.  In  order  to  make  clear  the 
conditions  existing  in  the  other  instances,  the  records 
were  carefully  studied  and  the  anatomic  diagnosis  anal- 
yzed. In  seven  cases  there  is  an  associated  endocarditis, 
chronic  in  type,  often  also  a  pleuritis.  In  four  cases 
hyperplasia  of  lymphoid  tissue  was  marked.  In  four 
cases  suppurative  foci  are  present  elsewhere  in  the  body, 
distant  from  the  peritoneum.  Besides  these,  there  is 
one  ease  of  marasmus  in  tuberculosis,  one  case  of  pre- 
mature birth  with  congenital  syphilis,  and  a  case  of 
generalized  blastomycosis.  In  three  cases  a  cirrhosis  of 
the  liver  was  present. 

SUMMARY 

Peritonitis  would  seem,  therefore,  in  the  light  of  the 
results  here  given,  to  be  most  commonly  associated    bac- 

3.  Med.  Exam.,  London,  1877,  ii,  843. 

4.  Ti-.  Med.  Soc.  New  York.  1873,  p.  143. 

5.  Brit.  Med.  Jour.,  1876.  ii,  393. 

6.  Med.  Exam.,  London.  1878,  iii,  553. 

7.  Wien.  med.  Presse,  1901.  xlii.  1321. 

8.  Montreal  Med.  Jour.,  1903,  xxxii.  T2S. 

'.).  Westminster  Hosp.  Reports,  London,  1907,  xv,  18. 
10.  Med.  Rec,  New  York,  1902,  Ixii. 
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teriologically  with  a  combination  of  the  bacillus  coli  and 
other  organisms,  usually  staphylococci  and  streptococci. 
The  origin  clinically  is  usually  endogenous,  affections  of 
the  appendix  being  of  major  importance,  the  female  or- 
gans of  generation  being  next  in  importance.  Exog- 
enous peritonitis  is  becoming  exceedingly  rare  with  im- 
provement of  aseptic  technique  in  the  handling  of 
wounds  and  in  operative  methods. 

But  one  complete  report  of  bacteriological  conditions 
in  peritonitis  at  time  of  operation  is  available.  The  work 
of  Dudgeon  and  Sargent^^  gives  conclusions  somewhat  at 
variance  with  those  determined  by  post-mortem  exam- 
inations of  peritoneal  exudates  and  should  therefore  be 
confirmed,  with  a  view  to  arriving  at  the  relation 
loetween  the  condition  existing  at  the  time  of  operation 
to  that  found  post-mortem.  In  connection  with  this 
point,  it  is  of  extreme  interest  to  note  that  recently  the 
question  of  the  relation  of  anaerobic  bacteria  to  a])pen- 
dicitis  particularly  is  attracting  much  attention.  Eune- 
berg^-  and  Heyde^^  have  shown  that  in  many  instances 
of  appendicitis  anaerobes  predominated  over  aerobic  bac- 
teria and  agglutinated  with  patient's  serum  in  higher 
dilutions.  Other  writers  basing  their  conclusions  upon 
similar  experiments  state  that  bacillus  coli  is  of  most 
importance  etiologically.  (Kotzenberg^*  and  Klien- 
])erger^^.)  It  would  seem,  therefore,  that  both  aerobic 
and  anaerobic  cultures  and  determinations  had  best  be 
made  in  all  instances. 

The  gonococcus  has  never  been  demonstrated  cultu- 
rally in  peritoneal  fluids  post-mortem,  according  to  the 
various  reports  of  large  numbers  of  cases.  By  the  clini- 
cal history,  in  many  instances,  we  are  led  to  believe  that 
the  gonococcus  is  the  exciting  cause  of  many  peritoni- 
tides.  In  all  probability,  therefore,  its  presence  has  not 
been  shown  because  of  lack  of  develojDment  in  cultivating 

11.  Lancet,  1905,  i,  47.3. 

12.  Studion  ilber  die  bei  peritoneal  Infectionen  .\ppendik.  Ursprung 
Torkommenden  Sauerstofftoleranten  sowie  oblig.  anaerob.  Bacterien 
formen.,  Berlin,  1008. 

13.  Beitr.  z.  klin.  Chir.,  1911,  Ixvii,  1. 

14.  Doutsch.  med.  Wchnschr.,   1909.   xxxv,    201. 
1.3.  Deutsch.  Arch.  f.  klin.  Med.,  1907,  xc,  207. 
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methods,  or  because  special  efforts  have  not  been  made  to 
secure  it.  Because  of  its  great  clinical  importance,  this 
fact  should  not  be  overlooked  in  future  work  of  this 
nature. 

Primary  peritonitis  is  more  common  than  is  ordinarily 
supposed.  In  this  report  25  per  cent,  of  all  cases  are  of 
the  primary  type.  Each  of  these  cases  is  a  subject  for 
investigation.  In  practically  all  cases  there  is  a  lowered 
resistance  of  the  individual  due  to  some  chronic  condi- 
tion, as  an  atrophic  cirrhosis  of  the  liver,  a  chronic  en- 
docarditis and  tonsillitis,  marasmus,  diabetes,  etc.  In 
such  conditions  the  resistance  of  the  peritoneum  must 
be  lowered  to  such  an  extent  that  where  ordinarily  the 
highly  resistant  tissue  might  combat  infection  with  or- 
ganisms carried  by  the  blood  stream,  in  such  instances 
it  becomes  the  seat  of  an  acute  peritonitis  which  may 
prove  fatal  unless  proper  handling  be  undertaken  after 
the  condition  is  recognized.  In  other  conditions  where 
a  suppurative  focus  exists  elsewhere  in  the  body,  or 
where  an  infected  puerperal  uterus,  or  acutely  infected 
tonsils  pour  virulent  bacteria  into  the  blood  stream,  we 
have  the  other  factor  for  a  terminal  or  acute  infection 
of  the  peritoneum,  namely,  a  virulent  organism.  In 
still  other  cases,  where  we  have  both  virulent  organisms 
in  large  cjuantity,  and  a  lowered  resistance  of  the  indi- 
vidual, we  may  readily  have  a  condition  resembling  an 
endogenous  peritonitis,  where  through  rupture  of  an  ap- 
pendix, for  example,  large  quantities  of  bacteria  and 
toxic  material  are  poured  out  upon  an  intact  peritoneum, 
the  latter  lowering  its  resistance  and  the  former  setting 
up  an  acute  peritonitis.  It  would  seem,  then,  that  the 
word  "idiopathic"  could  be  entirely  dispensed  with  in 
regard  to  peritonitis,  as  manifestly  close  scrutiny  yields 
some  source  for  the  condition.  The  bacteria  get  into  the 
peritoneal  cavity  and  the  inflammation  of  the  periton- 
eum is  a  manifestation  of  their  presence.  In  the  absence 
of  a  known  exogenous  or  a  demonstrated  endogenous 
source,  it  is  important  to  determine  whether  any  means 
by  which  the  organisms  gained  entrance  into  the  blood 
or  lymph  stream  is  demonstrable. 

April  8,  1912. 
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A    CASE    OF    TRAUMATIC    ARTEEIOVENOUS 

AXEUEISM  OF  THE  AORTA  AND 

SUPERIOR  VENA  CAVA 

FRED     M.     DREXNAN 

This  case  was  observed  in  a  patient  who  came  into  the 
wards  of  Cook  County  Hospital  last  September,  It  is 
reported  because  of  the  rarity  of  the  lesion  and  the 
length  of  time  it  persisted  without  serious  inconvenience 
to  the  patient.  The  man,  J.  M.,  entered  the  hospital  for 
chronic  nephritis,  having  typical  symptoms  of  that  dis- 
ease, finally  dying  from  a  terminal  pneumonia,  so  that 
the  aneurism  was  not  the  cause  of  death.  However,  as 
it  is  the  point  of  pathological  interest  in  the  case,  only 
such  symptoms  as  relate  to  it  directly,  or  indirectly,  will 
be  mentioned. 

The  patient  was  a  Polish  railroad  laborer,  37  years  old. 
He  was  not  a  heavy  drinker,  and  denied  venereal  infection. 
There  was  a  linear  scar  three-fourths  of  an  inch  in  length 
just  above  the  right  sternoclavicular  junction,  which  the 
patient  ascribed  to  a  knife  wound  inflicted  fifteen  years 
previously.  There  was  a  soft  easily  compressible  tumor  just 
above  the  sternum  near  the  site  of  the  scar,  which  he 
stated  had  appeared  immediately  after  the  injury.  It  could 
be  reduced  by  palpation — transmitted  a  thrill  synchronous 
with  a  thrill  felt  at  the  base  of  the  heart.  The  left  arm  and 
face  Avere  edematous  and  there  was  slight  edema  of  the  legs 
(possibly  explained  by  the  nephritis).  The  liver  was  not 
palpable  at  the  time  of  entrance,  but  was  three  fingers'  breadth 
beneath  the  costal  margin  at  autopsy.  The  apex  impulse  of 
the  heart  was  diffuse  fnd  bounding  over  an  area  from  the 
nipple  to  the  axillary  line,  in  the  sixth  interspace,  the  left 
border  being  in  the  anterior  axillary  space — the  upper  border 
at  the  third  rib — th.e  riglit  border  not  palpable  outside  the 
sternal  line.  A  blowing  systolic  murmur  was  heard  at  the 
apex,  transmitted  to  the  left  side — presystolic  murmur  at  the 
apex  to  the  right  and  above  the  nipple,  continuous  with  the 
systolic  murmur:  a  rough  and  forceful  diastolic  murmur  at 
the  base,  especially  marked  in  the  second  right  interspace 
and  transmitted  over  the  whole  upper  part  of  the  chest,  into 
the  cervical  vessels  and  to  the  back  on  both  sides.  A  palpable 
thrill  Mas  felt  over  the  upper  part  of  the  chest.  Roughened 
murmurs  were  heard  over  the  tumor  mentioned,  blending 
with  the  diastolic  murmur  heard  at  the  aortic  area  and  trans- 
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iiiitted  upward  into  the  neck;  in  otlier  words,  a  continuous 
murmur  with  systolic  accentuation,  as  is  commonly  described 
as  one  of  the  signs  of  arteriovenous  anevu'vsm. 

At  the  autopsy,  performed  by  Dr.  H.  G.  Wells,  the  heart, 
especially  tlie  right  ventricle,  was  found  to  be  hypertrophied, 


Clrotii  ft. 

Tn  nominated. 
Subcloiftan  R, 

Venous  Hneurism 
flrfena  I  ^nturisn 

Ho  rt& . 

i^eriACoL.^  Superior. 


^        Lefi-   l/entr,cle 
Ri^hf-  l/ertfr/cie 


the  transverse  diameter  being  9. .3  em.,  the  left  ventricle  11.5 
cm.  and  the  right  ventricle  10.3  cm.  in  depth  from  apex  to 
aortic  and  pulmonic  valves.  The  apex  Avas  made  up  of  the 
left  and  the  tip  of  the  right  ventricle.  There  was  an  aneuris- 
mal  sac  .3.5  by  2.5  cm.  on  the  ascending  portion  of  the  aorta 
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7.0  cm.  above  the  base  of  tlie  aortic  valves,  and  just  anterior 
to  tiie  innominate  artery,  across  which  were  stretched  tliree 
fibrous  strands.  In  direct  connection  with  this  sac  was  a 
second  aneurismal  sac  which  lay  at  the  base  of  the  left  innom- 
inate vein  where  it  joined  the  right  innominate  vein  to 
form  the  superior  vena  cava  4  cm.  below  the  entrance 
of  the  right  subclavian  vein.  This  sac  was  2..)  by  2  cm, 
in  size  and  was  connected  with  the  superior  vena  cava 
by  an  opening  which  was  partly  filled  by  a  firm  adlierent 
thrombus.  The  aortic  aneurismal  sac  was  connected  with 
the  aorta  by  an  opening  Avhich  contained  a  very  similar  firm 
thrombus.  There  was  a  direct  connection  between  the  two 
pouches,  the  opening  admitting  easily  a  glass  rod  0.5  cm.  in 
diameter.  The  distance  from  the  aortic  opening  to  the  one 
in  the  superior  vena  caAa  was  4  cm.  Both  innominate  veins 
were  much  distended,  the  left  being  2  cm.  in  diameter  at  the 
p'jint  of  union  and  remaining  large  to  the  point  where  the 
jugular  and  subclavian  veins  entered.  The  aortic  and  pulmonic 
valves  showed  acute  vegetative  growths.  The  walls  of  the 
aorta  Avere  free  from  sclerosis,  showing  no  evidence  of  syphil- 
itic infection.  Other  autopsy  findings  were :  Chronic  inter- 
stitial nephritis,  fibrinous  pneumonia,  parenchymatous  degen- 
eration of  the  liver,  and   acute  splenic  swelling. 

Arteriovenous  aneurisms  caused  bv  trauma  are  fre- 
quently reported  in  more  su|Derficial  vessels — the  carotid 
artery  and  jugular  veins;  the  popliteal,  the  femoral, 
the  axillary,  etc. — but  very  few  cases  are  found  in  the 
literature  in  Avhicli  the  large  vessels  of  the  chest  are  in- 
volved. Pepper  and  Griffith^  in  1890  reported  one  case 
and  reviewed  twenty-eight  cases  from  the  literature, 
Osier-  reported  a  case  in  1902,  Drysdale"  one  in  1905, 
and  Caradillo*  one  in  1908,  in  all  of  which  there  was  an 
aortic  aneurism,  varying  in  size,  communicating  with  the 
superior  vena  cava  directly  or  with  an  aneurismal  sac  on 
the  vein.  Of  these  cases  five  give  an  incomplete  history, 
so  that  the  cause  cannot  be  determined ;  in  ten  the  causa- 
tive agent  was  not  determined  but  in  seven  hard  work 
with  the  strain  of  lifting  is  mentioned  in  the  history; 
in  thirteen  there  was  direct  history  of  syphilis,  or 
autopsy  findings  pointing  to  syphilitic  infection,  and  it  is 

1.  I'epper  and  Griffith  :  .\in.  .Tour.  Med.  Sc.  ISOO.  c.  "20. 

2.  Osier  :      Jour.   Am.   Med.  Assn..   1902.   xxxviii.   1483. 

3.  Drysdale,  J.   H.  :    St.  Bartholomew's  Hospital  Report.   1905-6. 
London,  p    71. 

4.  Caradillo  :    Kiforma  med.,  1908,  xxiv,  1055. 
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quite  likely  if  some  of  the  older  eases  had  been  studied 
with  this  specific  infection  in  mind,  characteristic  lesions 
could  have  been  found  either  in  the  vessel  walls  or  on 
the  heart  valves. 

In  only  one  other  case  that  we  have  found  in  the  lit- 
erature, besides  this  one,  is  the  condition  attributed 
to  trauma  directly.  That  was  reported  by  Sclmaubert^ 
in  1881,  the  patient  having  been  kicked  in  the  breast  by 
a  horse  fifteen  years  previously.  He  rapidly  recovered 
from  the  injury,  however,  and  at  autopsy  there  were  no 
findings  which  connected  the  lesion  with  the  injury. 

In  this  series  all  the  patients  died  from  a  few  hours 
to  at  most  one  or  two  years  after  the  onset  of  symptoms. 
All  showed  the  following  characteristic  findings: 

Evidence  of  tumor;  continuous  murmur,  with  systolic 
accentuation;  cyanosis;  edema;  distention  of  veins  in 
the  upper  part  of  the  body,  indicating  obstruction  to  the 
superior  vena  cava. 

This  case,  then,  is  worthy  of  note  because  of  its  being 
the  only  case,  so  far  as  can  be  found  by  the  recorded 
literature,  that  is  referable,  directly  and  certainly,  to 
trauma,  with  no  indication  of  syphilitic  infection;  and 
also  for  the  fact  that  the  man  lived  fifteen  years  of  the 
active  life  of  a  railroad  laborer  without  serious  incon- 
A'enience  from  the  lesion. 

April  8,  1912. 


SPOXTAXEOUS  EUPTURE  OF  THE  AORTA 

FRANK   K.   BARTLETT 

(From   the   Pathological   Laboratory   of   Rush   Medical   College.) 

A  not  infrequent  cause  of  sudden  and  often  in- 
stantaneous death  is  spontaneous  rupture  of  the  aorta,  a 
form  of  death  occurring  too  suddenly  to  present  any  ap- 
preciable symptoms,  or  with  symptoms  so  vague  and  of 
such  short  duration  that  death  is  explained  only  by  post- 
mortem examination. 

The  possibility  of  rupture  of  a  normal  aorta  is  quite 
remote.  It  has  been  discussed  by  Schede^  in  connection 
with  severe  muscular  strain. 

5.   Schnaubert :    Ejened.  klin.  Gaz.,  1881.  i,  81. 
1.   Schcde.    F.  :   Bfitrajje    zur   Atiologie   A'erlauf  und    Heiliing  des 
Aneurysma  dissecans  der  Aorta.  Virchow"s  Archiv.,  1908,   (192),  52. 


32G 

Abscesses  in  the  aorta  wall  as  a  cure  of  spontaneous 
rupture  have  been  reported  by  McCrae,-  Gambaroff,^ 
and  Scheuer.'*  They  result  from  the  lodgment  of  l)acteria 
in  the  vasa  vasorum  of  the  aortic  wall  and  occur  with 
thrombo-ulcerative  endocarditis,  pyemia  and  similar  dis- 
eases. Of  the  forty-seven  cases  of  spontaneous  rupture, 
reports  of  which  I  have  reviewed,  these  were  the  only 
ones  produced  in  this  manner.  Other  rare  lesions  re- 
sulting- in  spontaneous  rupture  are  the  erosion  of  the 
aorta  by  a  calcified  lymph  gland  (Kamen^),  the  per- 
foration of  the  aorta  by  a  bony  outgrowth  from  the  sixth 
rib  (Lightburne"),  the  extension  of  a  suppuration  peri- 
carditis (von  Kahlden'),  and  the  extension  of  medias- 
tinal cancerous  tissue  (Destouches®). 

Obendorfer**  described  the  conditions  in  the  body  of  a 
man  34  years  old,  in  whom  the  aorta  at  the  beginning 
of  the  descending  portion  was  congenitally  stenosed  and 
ruptured  in  the  slightly  dilated  proximal  portion,  as  he 
believed,  from  the  strain  incidental  to  a  fall.  Burke^'^ 
described  three  instances  of  spontaneous  rupture  in 
aortas  with  a  similar  stenosis  of  the  lumen. 

All  of  these  instances  of  spontaneous  rupture  repre- 
sent the  rarer  forms.  The  usual  cause  is  a  disease  of 
the  media,  a  form  of  chronic  or  subacute  mesaortitis,  an 
example  of  which  I  have  had  opportunity  to  study. 

The  heart  and  the  aorta  came  from  the  body  of  a  man 
who  died  quite  suddenly  while  working  out  of  doors, 
siooping  and  lifting,  and  it  was  said,  two  minutes  after 
he  collapsed  and  sank  to  the  ground.   The  examination  of 

2.  McCrae,  J.  A. :  A  Case  of  Multiple  Mycotic  Aneurvsms  at 
the  base  of  the  Aorta,  Jour,  of  Path,  and  Bact.,  lUOo,   (10).  373-.375. 

3.  Gambaroff.  G.,  Eln  Fall  von  Kupturaneurysma  der  Aorta 
infolge  von  infektloser  hematogener  Mesaortitis,  Beit.  z.  pathol. 
Anat.  n.z.  allg.  Pathol.,  1906,    (30),  04-08. 

4.  Scheuer.  H. :  Aortenruptur  bei  Pyiimie,  Berlin  Klin.  Wchnschr., 
1010,    (47-1),  666-669. 

r>.  Kamen.  L.  :  Aortenruptur  auf  tuberculoser  Grundlage,  Beit., 
z.  I'athol.  Anat.  u.z.  Allg.  Pathol..  ISOo,   (17).  416-410. 

6.  Lightburne,  E.  A.  :  Perforation  of  the  Aorta  bv  a  Bonv 
Outgrowth  from  the  Sixth  Kib.  Lancet,  1896   (1),  99. 

7.  Von  Kahlden,  F.  :  Uber  eiue  selten  Ursache  der  Aortenruptur. 
Centralblatt  f.   inner.  Med.,  1001    (22),  473. 

8.  Destouches :  Cited  by  Talot  and  Sarvonat.  De  la  Rupture 
Spontee  'de  Taorte.  Rev.  de  Med.,  1904    (24),  840-850. 

9.  Obendorfer,  G.  :  Demonstration  einer  Aortenruptur  bei 
kougenifnler  Aortenstenose,  Verhandi,  d.  dcutsch.  path.  Gesellsch.. 
1910   (12),  344-347. 

10.  Burke:     Cited  by  Talot  and  Sarvonat.    (1.  e.) 
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other  parts  of  the  body  disclosed  no  changes  closely  re- 
lated to  those  in  the  heart  and  tlie  aorta. 

The  heart  is  much  hypertrophied  and  together  Avith  7  cm. 
of  the  aorta  attached  weighs  600  gm.  Tlie  left  ventricle  com- 
poses a  little  more  than  two-thirds  of  the  apex.  The  anterior 
wall  of  the  left  ventricle  is  from  2  to  2.3  cm.  in  thickness,  the 
interventricular  septum  1.7  cm.  The  cavity  of  the  left  ven- 
tricle is  about  one-half  again  as  capacious  as  that  of  the 
normal  adult  heart;  the  papillary  muscles  are  hypertrophied. 
The  anterior  wall  of  the  right  ventricle  varies  from  OJi  to  0.7 
cm.  in  thickness;  its  cavity  is  of  approximately  normal 
capacity.  The  average  thickness  of  the  left  auricular  wall  is 
4  mm.,  that  of  the  right  auricle  3  mm.  The  capacities  of 
both  auricles  are  about  doubled,  the  left  slightly  more  than 
the  right. 

Over  the  entire  heart  and  the  first  4  or  .5  cm.  of  the  root 
of  the  aorta,  there  is  a  semi-opaque,  diti'use,  fibrous  thick- 
ening. This  condition  is  present  on  the  inferior  surface  of  the 
right  ventricle,  and  most  marked  over  the  apex,  the  auricles, 
and  the  root  of  the  aorta.  At  the  apex  the  fibrous  thickening 
is  3  cm.  in  diameter,  rough,  and  thicker  at  the  center  than  at 
the  jjeriphery,  where  it  fades  i:ito  the  surrounding  tissue 
gradually.  On  the  surface  made  by  sectioning  througli  it  into 
the  myocardium,  it  is  found  to  b?  superficial,  entirely  limited 
to  the  epicardium.  Over  the  anterior  surface  of  the  riglit 
ventricle,  there  is  a  well  defined  whitish,  opaque,  slightly 
raised,  and  glistening  patch  4  cm.  long  and  3  cm.  wide,  the 
so-called  '"macula  tendinea"  or  "soldier  spot."  Another  such 
area  covers  the  entire  anterolateral  surface  of  the  right  auricle, 
in  a  sharply  defined,  finger-shaped  area.  2  cm.  long  and  1  cm. 
wide.  Over  the  descending  branches  of  both  coronary  arteries 
behind,  there  are  three  narrow  strips  of  epicardial  thickening, 
2  to  3  cm.  in  width  and  from  2  to  4  cm.  long,  Tliese  are 
tortuous  and  follow  the  arteries.  Over  the  root  of  the  aorta 
these  patches  cover  the  greater  part  of  the  surface. 

In  the  coronary  arteries  for  a  distance  of  from  .5  to  7  cm. 
from  their  origin,  their  intima  is  roughened,  thickened,  and 
fibrous,  with  a  few  slightly  raised,  yellowish  plaques  from  1 
to  .5  mm.  in  diameter;  scattered  here  and  there  2  cm.  from 
the  origin  of  the  left  coronary  artery,  there  is  a  firm  calcareous 
deposit  in  the  entire  circumference  of  the  artery,  for  a  dis- 
tance of  2.5  cm.,  approximately  1..5  mm.  in  thickness,  and 
pipe-stem  like. 

In  both  auricles  the  endocardium  is  grayish  white  and 
opaque;  less  so  in  the  right.  The  cusps  of  the  tricnspi.l  valve 
are  opaque,  whitish  yellow,  and  thicker  than  normal.     There 
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is  a  condition  similar  to  this  in  the  cusps  of  the  mitral  valve; 
here,  however,  they  are  less  supple  and  pliant,  and  at  their 
attachment  minutely  ncdular  and  thickened.  At  their  free 
borders  where  the  heavj'  white  chord;ie  tendinse  attach,  they 
are  from  1  to  3  mm.  in  thickness.  There  are  no  calcareous 
deposits  in  them.  The  septal  endocardium,  in  the  left  ven- 
tricle, is  opaque  throughout  except  at  the  extreme  apical  end. 
In  places  there  are  isolated  patches,  2  to  4  mm.  in  diameter, 
of  this  fibrous  thickening. 

The  myocardium  of  the  left  ventricle  is  firm,  reddish  brown, 
and  without  any  gross  alterations. 

The  pulmonary  semilunar  cusps  are  semi-transparent, 
pliable,  and  without  calcareous  deposits  or  thickenings.  The 
intinia  of  the  pulmonary  artery  i.^  yellowish  gray  and  finely 
roughened. 

The  aortic  semilunar  cusps  are  thickened  throughout,  espe- 
cially along  their  free  margins,  and  in  the  regions  of  the 
nodules  of  Arantius.  They  are  stiffer  and  less  pliable  than 
the  pulmonary  cusps.  The  right  and  left  cusps  each  have  a 
little  calcareous  nodule  protruding  into  the  corresponding 
sinus  of  Valsalva  from  their  posterior  surface  corresponding 
in  position  to  the  nodule  of  Arantius.  These  nodules  are  2.5 
mm.  in  diameter.  In  the  posterior  cusp  a  calcareous  mass.  I 
cm.  long  and  4  mm.  in  thickness  projects  into  the  correspond- 
ing sinus  in  a  similar  manner.  The  posterior  cusp  measures 
4.5  cm.  along  the  free  border. 

The  sinuses  of  Valsalva  are  all  dilated  moderately,  so  that 
they  extend  from  2  to  4  mm.  beyond  their  natural  position. 

In  the  proximal  7  cm.  of  the  aorta  the  wall  is  from  1.5  to 
3  mm.  in  thickness,  the  average  thickness  of  2.5  mm.  being 
maintained  mostly  above  the  right  and  left  cusps,  the  mini- 
mum thickness  of  1.5  mm.  over  the  posterior  cusp  w'here  the 
aorta  is  diffusely  dilated  so  as  to  form  an  aneurism  of  small 
size.  This  dilated  portion  involves  an  area  above  the  posterior 
cusp.  7  cm.  long  and  7  cm.  wide.  Its  protrusion  is  1.7  cm. 
The  intima  in  this  pouch  is  smooth  and  luialtered  in  any  way 
visible  to  the  unaided  eye.  Above  the  other  cusps  the  aortic 
Avail  is  not  dilated.  The  intima  is  roughened  by  multiple 
little  nodular  elevations  on  an  average  of  2  to  the  square  cm. 
These  elevations  vary  from  0.5  mm.  to  2  mm.  in  height,  most 
of  them  being  less  than  or  equal  to  1  mm.  They  are  from  1 
to  4  mm.  in  diameter  and  vary  in  length  from  2  to  6  mm.  In 
color  they  are  only  a  little  lighter  than  the  surrounding  gray- 
ish yellow  intima.  There  is  a  distinct  fibrohyaline  appearance 
to  them.  Their  consistency  is  finii.  A  few  such  nodules  sur- 
round the  openings  of  the  coronary  arteries  and  narrow  them 
slishtlv.      Three    cm.    above    the    common   attachment    of   the 
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light  and  left  aortic  cusps  there  is  an  elevation,  somewhat 
Hat-topped,  and  of  a  distinct  yfdlowish-white  color.  It  is 
softer  than  the  surrounding  nodules  just  described.  This 
nodule  is  4  mm.  in  diameter  and  is  not  at  all  connected  with 
the  rupture. 

Exactly  2  cm.  above  the  common  attachment  of  the  right 
and  left  aortic  cusps,  there  is  a  sharply  defined  transverse  slit 
through  the  aortic  wall,  2.7  cm.  long.  See  (a)  Figure  1.  Its 
opposing  edges  are  snugly  coapted  to  each  other  except  at  the 
center,  where  they  are  separated  from  each  other  for  a  dis- 
tance of  2  cm.  Through  this  small  opening  the  intima  of  one 
side  is  found  to  be  sejiarated  from  the  media  for  an  area 
equal  to  about  2  square  mm.  At  the  right  end  of  the  rupture, 
the  intima  has  a  shattered  appearance,  over  an  area  2  cm.  by 
2  cm.  in  size.  Here  it  is  loose  and  can  be  picked  up  from  the 
underlying  media.  On  the  outside  of  the  aortic  wall  opposite 
the  rupture,  there  is  a  rather  flattened  mass  of  clotted  blood 
ill  the  meshes  of  the  loose  connective  tissue,  covering  an  area 
equal  to  that  of  a  silver  dollar.  The  rupture  extends  almost 
directly  into  the  pericardial  sac,  with  only  1  cm.  of  dissec- 
tion of  the  aortic  wall.  There  are  no  intimal  thickenings  or 
other  changes  at  this  place. 

There  is  nothing  about  the  gross  appearance  of  the  heart  or 
the  aorta  suggesting  lesions  of  a  syphilitic  nature. 

Microscopic  Examination. — Paraffin  sections  made  from  a 
narrow  strip  of  the  aortic  wall  in  its  long  axis,  extending  from 
the  common  attachment  of  the  right  and  posterior  aortic  cusps 
up  through  the  center  of  the  rupture  to  a  point  2.4  cm.  distal 
to  it,  were  stained  with  hematoxylin  and  eosin,  Weigert's 
elastic  tissue  stain,  methylene  blue  for  ordinary  bacteria,  and 
with  Levaditi's  silver  impregnation  stain  for  spirochietes.  In 
the  hematoxylin  and  eosin  stained  sections  the  following 
features  were  noted: 

The  intima  is  not  thickened  except  in  one  or  two  places 
M'here  there  is  a  subendcthelial  connective  tissue  hyperplasia, 
forming  a  fiat  rounded  elevation  that  corresponds  to  the  small 
fibrohyaline.  firm  thickenings  mentioned  in  the  gross  descrip- 
tion. 

In  the  sections  stained  with  hematoxylin  and  eosin,  the 
changes  found  in  the  media  are  very  interesting,  especially 
those  in  the  middle  and  outer  layers.  For  descriptive  pur- 
poses, the  media  may  be  divided  'nto  three  parts,  an  internal, 
middle  and  an  external.  The  internal  layer  throughovit  is 
much  less  dense,  has  a  lighter  staining  tissue,  and  contains 
surprisingly  fewer  nuclei  than  the  adjoining  media.  It  is 
rarefied  by  comparison  to  the  latter.  It  contains  minute 
vacuoles,  small  light  granular  areas  and  a  few  needle-shaped 
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slits,  but  no  calcium  deposits.  Under  the  regions  of  a 
subendotlielial  connective  tissue  hyperplasia,  the  internal  layer 
of  the  media  has  undergone  a  shallow  but  widespread  degen- 
eration. Here  there  are  found  nndtiple  needle-shaped  slits, 
and  irregular  vacuoles  (cholesterin  and  fatty  acid  crystals), 
Avith  an  intervening  granular  pink  staining  debris. 

In  the  middle  and  external  layers  of  the  media,  the  change 
is  a  patchy  degeneration  of  the  elastic  and  fibrous  tissue, 
regions  of  smooth  and  wavy,  blue-staining  material  quite  sim- 
ilar in  all  respects  to  the  long  standing  edema,  better  known, 
perhaps,  as  mucoid  degeneration.  (See  Figs.  2  and  3.)  One 
such  region.  1  cm.  from  the  rupture,  involves  one-fifth  of  the 
width  of  the  media,  and  is  0.-4  cm.  long.  In  these  places  the 
normal  tissue  elements  ai'e  unrecognizable.  Xo  deposits  of 
calcium  are  present  in  any  of  them.  This  degeneration  is 
found  throughout  the  media,  for  the  most  part  in  small  fiat 
regions,  most  numerous  near  the  point  of  rupture.  In  them 
the  whole  media  stains  bluish  with  hematoxylin  and  eosui: 
here  about  one-third  of  the  nuclei  of  the  media  are  granular, 
swollen,  shrunken  and  stain  poorly;  the  remaining  material  of 
the  media  is  for  the  most  part  granular  and  vacuolated.  In 
several  small  irregular  areas  of  the  media,  there  are  foinid 
scattered  groups  of  small  roimd  cells,  approximately  four  or 
five  cells  to  a  group,  with  two  or  three  large  fibroblasts,  in 
these  regions  where  the  small  round  cells  are  found,  there 
are  accompanying  patches  of  a  pink  staining,  compact  con- 
nective tissue,  a  little  smaller  on  the  average,  than  the  above 
described  blue  regions.  In  places  this  fibrosis  is  diffuse,  espe- 
cially near  the  point  of  rupture;  elsewhere  it  is  sharply 
defined.  Another  interesting  process  in  the  media  is  a  vascu- 
larization of  these  connective  tissue  islands  by  blood  ves- 
sels, some  of  which  measure  0..5  r;ni.  in  diameter,  and  extend 
as  far  inward  as  the  internal  layer  of  the  media.  They  are 
lined  by  an  endothelium  and  surrounded  by  a  small  amount  of 
connective  tissue.  The  media  in  their  close  vicinity  is  espe- 
cially fibrous. 

The  adventitia.  with  the  exception  of  a  few  streaks  of  the 
degeneration  referred  to  as  being  probably  an  edema,  and 
one  or  two  A-ascularized  fibrous  legious,  is  quite  normal  in 
comparison  to  the  adjoining  media.  The  vasavasora  penetrat- 
ing its  outer  part,  present  a  marked  endarteritis,  some  being 
almost  obliterated.  Closely  infiltrated  about  these  vessels  are 
a  few  small  round  cells.  The  loose  tissue  of  the  adventitia  is 
densely  infiltrated  with  blood. 

At  the  point  of  rupture  the  above  described  changes  are 
found  in  the  various  layers  in  a  much  more  pronounced  degree. 
Just  underneath  the  curled-iu  and  broken  end  of  the  intima. 
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are  numerous  large  granular  fibroblasts  with  mitotic  nuclei, 
many  small  round  cells,  and  quite  a  few  polymorplionuclear 
leukocytes.  There  is  more  degeneration  here  and  more  evi- 
dence of  active  connective  tissue  hyperplasia,  than  in  any 
other  part  of  the  aorta  examined.  At  the  point  of  rupture 
there  is  a  crevice-like  erosion  lined  by  actively  proliferating 
connective  tissue  nuclei,  which  are  very  irregular  in  shape  and 
in  places  are  two  or  three  nuclei  deep.  This  split  extends 
down  into  the  middle  coat  of  the  media.  The  surrounding  tis- 
sue at  the  bottom  of  this  erosion  is  permeated  with  red  blood 
corpuscles.  Leading  off  from  the  bottom  of  this  erosion  are 
several  narrow  fissures,  apparently  caused  by  slight  dissec- 
tion of  the  layers  of  the  media.  These  are  irregular,  twisting, 
long,  and  lined  by  proliferating  layers  of  fibroblasts,  walling 
ofT  the  advancing  and  splitting  blood  current.  The  rupture  of 
the  outer  half  of  the  aortic  wall  is  through  a  tissue  similar  in 
structure  to  the  adventitia  described  above.  It  is  not  lined  by 
fibroblasts,  and  is  luidoubtedly  the  final  rupture  of  a  former 
partial  or  incomplete  rupture  of  the  intima  and  inner  media. 

Xormally  there  are  the  following  elastic  lamina  in  the 
human  aorta,  beginning  from  within;  first  a  fine  fibered  closely 
woven  reticulum  of  the  intima ;  second,  a  set  of  fibers 
arranged  longitudinally,  closely  connected  with  the  first  layer; 
third,  the  fibers  of  the  media  arranged  circularly,  and  rather 
coarse;  fourth,  the  coarse,  closely  set  fibers  of  the  adventitia, 
mainly  longitudinal. 

In  this  aorta  the  two  internal  layers  are  practically  imal- 
tered.  The  elastic  fibers  of  the  media  are  the  seat  of  the 
most  marked  changes.  Scattered  throughout  the  media  are 
large  irregular  yet  sharply  defined  regions  in  which  there  are 
no  elastic  tissue  fibers.  The  elastic  fibers  terminate  abruptly 
at  the  edges  of  these  places.  These  regions  correspond  to  the 
mucoid  blue  staining  patches  described  above.  Other  similar 
areas  are  present,  but  in  whicli  there  are  fine,  regenerating 
elastic  fibers:  they  correspond  to  the  pink  staining  areas  of 
connective  tissue  proliferation  described  in  the  sections  stained 
with  hematoxylin  and  eosin.  Regenerating  elastic  tissue  fibers 
are  also  present  in  the  vascularized  connective  tissue  areas 
described. 

Throughout  most  of  the  media,  the  finer  elastic  tissue  fibers 
normally  present  between  the  coarser  ones,  have  disappeared, 
a  condition  especially  marked  in  the  internal  layer  of  the 
media  where  only  the  very  coai'se  fibers  remain.  Elastic 
fibers  are  absent  in  the  mucoid  regions. 

The  elastic  fibers  of  the  adventitia  are  less  altered  than 
those  of  the  media,  but  the  changes  are  similar. 
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At  the  rupture  the  elastic  fibers  of  the  media  are  so  iiiter- 
nipted  by  the  numerous  degenerating  patches,  that  it  is  dif- 
ficult to  find  fibers  of  any  length. 

Xine-tenths  of  the  cases  of  rupture  of  the  aorta,  re- 
ports of  -whicli  I  have  reviewed,  are  of  the  spontaneous 
variety.  Osler^^  states  that  of  all  ruptures  of  the  aorta, 
four-fifths  are  of  the  spontaneous  variety.  Of  forty- 
eight  cases,  including  the  example  I  studied,  thirty-five 
were  in  males  and  thirteen  in  females.  In  forty-five  the 
ages  were  as  follows : 

2  cases  between  20  and  30  years 
7  cases  between  30  and  40  years 
11  cases  between  40  and  50  years 
11  cases  between  50  and  60  years 
6  cases  between  60  and  70  yeart 
5  cases  between  70  and  80  years 

It  will  be  noticed  that  50  per  cent,  of  these  cases  oc- 
curred between  the  fourth  and  the  sixth  decade,  and  that 
none  occurred  before  the  age  of  20.  However,  rupture 
at  an  earlier  age  does  occur ;  Oppenheimer^-  mentions  an 
instance  in  a  girl  9  years  of  age,  and  Eokitansk}',  one  in 
a  boy  8  years  old. 

Whether  or  not  spontaneous  rupture  of  the  aorta  is 
complete,  incomjDlete,  dissecting,  or  non-dissecting,  prob- 
ably depends  upon  many  factors,  mechanical,  patholog- 
ical, or  both.  Three  phases  of  the  process  are  perhaps 
more  distinct  than  others.  1.  There  may  be  rupture 
of  the  intima  alone  or  of  the  intima  plus  the  inner  coats 
of  the  media,  with  eventual  healing.  Rokitansky  first 
pointed  out  these  liealed  linear  intimal  splits,  while  Yon 
Eecklinghausen,  Zahn  and  Yon  Schroetter  have  cited 
many  cases  of  the  same  condition. ^^  2.  There  may  be  rup- 
ture of  the  intima  and  of  the  internal  layer  of  the  media, 
together  with  dissection  of  the  outer  layers  of  the  media 
and  of  the  adventitia.  In  this '  condition  of  dissection 
the  following  may  happen;  there  may  be  completion  of 
the  rupture  externally  with  hemorrhage  and  sudden 
death,  or  there  may  be  rerupture  into  the  lumen  of  the 

11.  Osier.  Wm. :  AUbutt  and  RoUeston,  System  of  Medicine, 
1909    (2d  Edition),  London. 

12.  Cited  by  H.  Bav.  Zur  Lehre  der  Spontanen  Aortenrupture, 
Ztschr.  f.  Patli.,  1910-1911    (G),  70-84. 

13.  Osier,  Wm  :     Loc.   cit. 
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vessel  at  some  distant  point.  In  most  of  the  cases  re- 
ported, where  rupture  into  the  lumen  of  the  aorta  has 
occurred,  a  rupture  through  the  remaining  layers  of  the 
vessel  wall  has  usuall}-  followed  soon.  Yet  in  thirty- 
nine  cases  collected  from  the  literature  hy  Adami.^"^  and 
in  the  two  cases  that  he  studied,  this  new-formed  lumen 
did  not  rupture  externally,  but  became  lined  with  an 
endothelium  not  unlike  that  of  a  normal  aorta.   These  he 


Fig-.  1. — Till'  tiMiisvcrsely  din'cted  rupture  (a)  is  locatod  2  cm. 
above  the  aortic  cusps.  It  is  2.7  cm.  lonji.  Tlie  middle  of  tlie 
rupture  is  directly  above  the  union  of  the  anterior  leaflets. 

termed  "arrested  dissecting  ruptures."  3.  There  may 
be  complete  rupture  through  the  wall  without  dissection. 
Of  the  forty-eight  cases  that  I  can  refer  to,  sixteen 
were  accompanied  by  dissection,  thirteen  were  complete 
without  dissection,  and  two  were  arrested ;  in  fifteen  the 
condition  was  not  stated.  Achard  and  Paisseau^-^  studied 
the  records  in  literature  of  ninety-five  cases  of  spontane- 
ous rupture  with  reference  to  the  place  of  hemorrhage. 


14.  Adami,  J.  G.  :  Arrested  or  Repaired  Dissecting  Aneurysms 
with  reports  of  two  cases,  Montreal  Med.  Jour.,  1895-1896  (24),  994. 

1.5.  Achard  and  Paisseau,  Rupture  de  Taorta,  Presse  Med.,  190.5 
(1),   177-179. 
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In  sixty-six  there  was  liemopericardium ;  in  nineteen 
hemothorax  resulted;  in  four  the  loose  mediastinal  tis- 
sue was  the  seat  of  the  hemorrhage ;  in  three  hemorrhage 
into  the  bronchi  took  place ;  in  two  it  was  into  the  stom- 
ach, and  in  one  instance  into  the  esophagus.  The  point 
of  rupture  determines  largely  the  place  of  the  hemor- 
rhage. In  the  forty-seven  cases  that  I  reviewed,  twenty- 
five  of  the  ruptures  were  situated  in  the  ascending  aorta, 
ten  at  the  arch,  and  six  somewhere  in  the  descending- 
aorta;  in  six  no  mention  was  made  of  the  place  of  the 
rupture.  Two  causes  are  given  for  its  frequency  in  the 
ascending  aorta ;  the  high  arterial  pressure,  and  the  fre- 
quency of  degenerative  changes  in  the  media,  especially 
those  due  to  syphilis. 

Of  twenty-six  cases  in  which  the  rupture  was  de- 
scribed, fourteen  were  purely  transverse  tears,  seven 
longitudinal,  and  five  a  combination  of  both.  Foster,^" 
from  his  studies  of  the  changes  in  aortas  with  advancing 
age,  showed  that  the  muscle  fibers  of  the  aorta  at  the  age 
when  rupture  most  often  occurs,  are  degenerating  and 
disentegrating,  leaving  the  elastic  tissue  as  the  main  sup- 
porting element.  Zwingmann,"  in  his  work  on  the  elas- 
tic fibers  of  the  aorta,  demonstrated  that  most  of  these 
fibers  in  the  media  are  arranged  circularly.  With  the 
main  supporting  tissue  of  the  aorta  running  in  a  circular 
manner,  it  seems  probable  that  rupture  occurs  most 
often  transversely  because  this  is  the  line  of  least  resist- 
ance for  a  splitting  process.  There  does  not  appear  to 
be  any  relationship  between  the  direction  of  the  tear,  and 
the  nature  or  shape  of  the  pathological  lesions  in  the 
media.  There  seems  to  be  little  or  no  relationship  be- 
tween rupture  and  such  lesions  in  the  intima  as  athero- 
matous ulcers,  fatty  or  calcified  intimal  plaques,  and 
small  fibrohyaline  thickenings. 

Euptures  occur  most  often  in  aortas  with  an  apparent 
normal  appearanc-e,  and  gross  changes  in  the  intima  at 
the  place  of  rupture  are  comparatively  rare.  Talot  and 
Sarvonat  mention  eleven  instances  in  which  raised,  soft, 

16.  Foster.  L.  S.  :  Changes  Occurring  in  the  Elastic  Fibers  of 
the  Aorta  with  Advancing  Age.,  Jour,  of  Med.  Research,  1909  (2L), 
297-311. 

17.  Zwingmann,  A.,  Das  elastiche  Gewebe  der  Aortenwand  und 
seine  Vm-andcrungen  bei  Sklerose  und  Aneurysma,  Dorpath, 
Schnakenljurg,  8,  IL,  55. 
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fatty  lesions  of  the  intinia  were  present  in  the  aorta  but 
not  located  where  the  rupture  was;  also  six  other  cases 
in  which  there  were  no  intimal  lesions  of  any  sort 
at  the  root  of  the  aorta  whei'e  rupture  occurred.  These 
facts  are  quite  in  accord  with  other  evidence  that  intimal 
lesions  are  not  points  of  lessened  strength.  Histologic- 
ally, a  normal  media  is  very  apt  to  be  found  underneath 
these  intimal  lesions.  Talot  and  Sarvonat  as  well  as 
Adami,  conclude  that  intimal  atheroma  and  rupture  are 
associated  only  accidentally.  Calcareous  plaques  are  in- 
frequently associated  with  spontaneous  rupture ;  out  of 
the  forty-seven  cases,  reports  of  which  I  studied,  there 
were  only  three  associated  with  calcification.  In  thirty- 
one  of  these  it  was  definitely  stated  that  rupture  was  not 
at  the  site  of  a  gross  intimal  lesion,  in  twenty-eight  some 
intimal  lesion  was  present  outside  of  the  point  of  rup- 
ture, and  in  only  four  was  rupture  at  the  site  of  in- 
timal atheroma.  There  has  been  described  by  Bay,^^ 
Oertel,^^  Adami,-*'  and  Detwiler.-^  small  hard,  grayish 
and  semitranslucent  puckerings,  linear  elevations  and  in- 
timal thickenings,  occurring  in  connection  with  sponta- 
neous ruptures.  These  minute  fibrohyaline  thickenings  as 
already  mentioned,  are  presented  in  the  aorta  I  have 
studied.  They  are  subendothelial  hyperplasias  of  the 
connective  tissue,  closely  associated  with  underlying  de- 
fective regions  of  the  media. 

Nothing  in  the  gross  or  microscopic  examination  of 
this  aorta  suggests  syphilis,  or  that  syphilis  was  the 
cause  of  the  mesaortitis;  moreover,  the  mesaortitis  is 
different  from  the  condition  of  the  media  in  the  usual 
sclerosis  in  people  of  a  similar  age.  Bay  found  in  aortas 
of  old  people,  where  there  were  no  gross  changes,  that 
with  the  exception  of  a  thickening  of  the  intima,  the  elas- 
tic fibers  of  the  media  were  practically  unchanged.  There 
have  been  many  explanations  as  to  the  etiology  of  the 
mesaortitis  found  in  these  spontaneous  ruptures.  Oertel 
recently  reviewed  the  German  literature  on  mesaortitis, 

18.  Bay.  H.  :  Zur  Lehr  der  Spontanen  Aorteniiipture,  Ztschr.  f. 
Path.,  1910-1911   (6).  7084. 

19.  Oertel.  H. :  Some  Cases  of  Sudden  Death.  New  York  Med. 
.Tour.,  1911   (94),  121. 

20.  Log.  cit. 

21.  Detwiler.  A.  K.  :  Four  Different  Cases  Representing  Rupture 
of  the  Aorta,  Proc.  N.  Y.  Path  Soc,  1909-1910  (9),  145. 
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and  foinul  that  Heller  and  Doehl  in  1885  and  1895, 
Bachaus,  ]\Ioll  and  Isenberg  all  described  as  "granulo- 
matous mesaortitis"  partly  localized  and  partly  diffuse 
cireumvascular  h'mphocytic  infiltrations  in  the  aortic 
wall  with  Langhans  giant  cells,  immature  fibroblasts  and 
with  some  diffuse  necrosis,  a  condition  which  they  be- 
lieved of  syphilitic  origin.  Chiari  in  1903  ,  and  Marchand 
in  1904,--  recognized  the  distinction  between  this  aortitis 
and  the  ordinary  sclerosis.  On  the  other  hand  Orth, 
Zeigler,  Baumgarten  and  Monckeberg  all  took  the  stand 
that  this  granulomatous  mesaortitis  was  not  clearly 
proven  to  be  of  syphilitic  origin. 

Oertel  reported  a  case  of  "granulomatous  mesaortitis," 
in  which  there  were  definite  cellular  infiltrations  in  the 
media  and  adventitia  with  giant  cells,  obliterative  endar- 
teritis of  the  vasa  vasora,  yet  without  definite  cell  necro- 
sis such  as  one  expects  to  find  in  gummatous  lesions ;  he, 
however,  succeeded  in  demonstrating  its  syphilitic  na- 
ture. Cases  with  such  clear  clinical  and  histological  evi- 
dence of  syphilis  are  quite  rare.  Le  Tulle-^  described 
very  minutely,  a  mesaortitis  in  a  ruptured  aorta,  in 
which  there  were  many  islands  of  cicatricial  tissue,  some 
of  which  were  vascularized.  He  believed  that  his  case 
was  one  of  syphilitic  origin.  Syphilis  could  not  be 
shown  to  be  the  etiological  factor  from  the  changes  in  the 
aortic  wall  alone,  but  in  combination  with  other  sus- 
picious lesions  in  the  body,  there  is  little  room  for  doubt 
as  to  his  conclusions.  He  labeled  this  condition  "ancient, 
subacute,  advancing,  vascular  mesaortitis."  •  Later  Le 
Tulle^*  applied  the  term  "chronic,  diffuse  atrophique, 
syphilitic  aortitis,"  to  the  same  condition. 

Bay,  in  1910,  described  a  spontaneous  rupture  where 
there  were  many  islands  of  degeneration,  connective  tis- 
sue proliferation,  and  in  addition,  small  deposits  of  gran- 
ular calcium  in  the  media.  The  calcium  deposits  were 
especially  marked  at  the  point  of  rupture,  and  he  ascribed 
the  immediate  cause  of  rupture  to  their  presence.     He 

22.  Cited  by  Oertel,  1.  c. 

23.  Le  Tulle,  M.  :  Examen  microscopic  d'un  cas  de  rupture  spon- 
tanen  de  I'origin  de  Taorte,  Bull,  et  Mem.  Soc.  de  chir.  de  Par., 
1909  (35),  19-37. 

24.  Le  Tulle,  M. :  Syphilis  Atrophique  de  TAorte,  Clin.  prat.  med. 
chir.  de  Path.  Par.,  1909  (5),  175. 
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suggested  that  syphilis  might  be  the  etiological  factor, 
but  also  recognized  that  the  evidence  was  insufficient. 

Monckeberg  and  Ziegler-^  referred  a  number  of  cases 
of  mesaortitis  where  the  process  had  gone  on  to  a  diffuse 
cicatrical  condition,  not  to  syphilis,  but  to  bacterial  in- 
fection. In  late  mesaortitis  it  is  usually  impossible  to 
determine  the  exact  etiology.  The  case  that  I  report 
here  must  be  placed  in  this  category.  There  is  no  evi- 
dence, either  gross  or  microscopic,  that  would  lead  one 
to  suspect  an  origin  in  syphilis. 

There  is  no  doubt  that  the  immediate  cause  of  rupture 
in  my  case,  like  in  most  of  the  others  of  spontaneous 
rupture,  was  a  temporary  rise  in  blood  pressure,  pro- 
duced perhaps  by  a  sudden  exertion  or  steady  strain. 

In  this  case  the  degenerative  changes  going  on  are 
illustrated  by  the  regions  of  long-standing  edema  or 
mucoid  degeneration.  The  reparative  processes  follow- 
ing the  mucoid  degeneration  are  shown  by  the  islands  of 
white  fibrous  connective  tissue.  The  vascularized  re- 
gions of  connective  tissue  are  still  later  manifestations 
of  repair. 

In  conclusion,  I  am  impressed  with  the  resemblance 
of  the  lesions  I  have  studied  to  those  characterizing  and 
peculiar  to  a  well-defined  variety  of  mesaortitis  suspected 
but  not  proven  to  be  of  syphilitic  origin,  with  the  absence 
of  changes  in  the  aortic  lining  in  this  form  of  mesaor- 
titis and  finally  with  the  relatively  large  share  in  the 
lesions  of  processes  essentially  reparative  in  nature. 

May  13,  1912. 


SPINA  BIFIDA  WITH  COARCTATION  OF  THE 
AOETA 

E.   H.   HATTOX 

(From  the  Pathological  Laboratory  of  Rush  Medical  College). 

One  anomaly  is  very  likely  to  be  accompanied  by  others. 
In  350  post-mortem  examinations  where  malformations 
were  present  BarteP  found  two  or  more  comljined  in  197, 
or  56.2  per  cent.  This  is  also  illustrated  by  the  studies 
of  spina  bifida,  hydrocephalus  and  other  anomalies  oc- 

25.  Cited  by  Oertel,  I.e.  ^„^_ 

1.  Bartel :    Wien.  kliii.  Wchnschi-.,  1910,  ssiii  (Nr.  4S).  1i0.j. 
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cm-ring  in  over  oue-lialf.-  A  cervical  spina  bifida  with 
hydrocephalus  is  sometimes  accompanied  by  a  doubling 
of  the  upper  portion  of  the  spinal  cord,  the  Chiari- 
Arnold  malformation,  with  misplaced  cerebellar  tissue 
either  in  the  lower  spinal  cord,  the  central  canal,  or  in 
the  fourth  ventricle,  and  a  downward  displacement  of 
the  chorioid  plexus,"-  ■*  Basso^  reported  an  example  of 
these  malformations  in  a  previous  volume  of  these  trans- 
actions. 

Atrophy  of  the  pons,  the  medulla,  and  of  the  corpus 
callosum  are  frequently  found,  possibly  as  the  result  of 
the  pressure  produced  by  the  hydrocephalus  or  by  un- 
usual bony  projections. 

Congenital  striated  muscle  tumors  of  the  heart  are 
known  to  be  associated  frequently  with  anomalies  of  the 
central  nervous  system  and  Wolbach*^  has  recorded  one 
with  spina  bifida.  Keith"  mentions  spina  bifida  as  oc- 
curring in  some  of  the  cases  of  heart  anomalies  reported 
by  him.  Sternberg^  reported  a  coarctation  of  the  aorta 
with  spina  bifida,  craniorrachischisis,  and  a  jDartial  situs 
inversus,  the  liver  being  on  the  left  side. 

Other  conditions  such  as  hypertrichosis  about  the  bor- 
der of  the  spina  bifida,  megacolon,  absence  of  the  whole 
urinary  tract,  stenosis  of  the  mouths  of  the  ureters,  ad- 
renal tumors,  scoliosis,  Ivj-phosis,  altered  trophic  condi- 
tions and  paralyses,  have  been  observed  with  spina  bifida. 

Coarctation  of  the  aorta  or  isthmus  stenosis  is  not  an 
extremely  rare  condition.  In  Maude  Abbott's  article  on 
cardiac  malformations^  198  cases  are  considered,  and  re- 
ports of  about  seventeen  others  have  appeared  in  the  lit- 
erature since.  Of  these  sixty-nine  were  in  newborn  in- 
fants and  129  in  patients  a  year  or  more  of  age.  Bon- 
net^*^  and,  following  him  Maude  Abbott,  distinguish  two 
varieties :  an  adult  type  in  which  the  constriction  is  ab- 
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rupt,  ligature-like,  and  either  at  the  mouth  of  the  ductus 
arteriosus,  just  proximal  or  just  distal;  and  an  infantile 
type  in  which  the  stenosis  is  gradual,  funnel-shaped,  and 
proximal  to  the  ductus  arteriosus.  The  former  is  ac- 
companied by  a  closed,  and  the  latter  by  a  patent  ductus. 

The  adult  type  is  not  usually  associated  with  other 
malformations.  In  a  series  of  129  cases,  eighty  were 
entirely  without  other  anomalies;  thirty-nine  were  with 
minor,  and  ten  with  grave  anomalies.  In  all  these  there 
is  a  well-developed  collateral  circulation  between  the 
upper  and  lower  branches  of  the  aorta,  and  in  about  half 
hypertrophy  of  the  heart.  The  stenosis  may  be  com- 
plete or  partial  and  the  root  of  the  aorta  is  frecpiently 
sclerosed  or  the  seat  of  an  aneurism,  occasionally  with 
rupture. 

In  the  fetal  type  there  is  a  much  greater  proportion 
of  other  anomalies.  Abbott  found  that  in  sixty-nine 
other  anomalies  were  absent  in  only  tliirteen.  Of  the 
fifty-six,  sixteen  were  minor  malformations  and  forty 
more  extensive.  In  the  latter,  besides  a  patent  ductus 
arteriosus,  a  patent  interventricular  septum  is  very  fre- 
quently associated  with  coarctation  of  the  arch. 

ThoreP^  distinguishes  a  third  type  in  which  the  thick- 
ening is  eccentric,  saddle-like,  or  valve-like.  But  these 
appear  to  be  modifications  of  the  adtilt  type  rather  than 
a  separate  form. 

According  to  the  authors  cited  the  adult  type  of  coarc- 
tation represents  the  result  of  the  extension  of  the  proc- 
ess of  obliteration  of  the  ductus  arteriosus  into  the  aorta, 
whereas  the  infantile  type  is  due  either  to  persistence  of 
a  fetal  condition  (Eokitansky's  theory)  or  to  a  lack  of 
growing  force. 

Thorel  concludes  that  nothing  is  surely  known  about 
the  pathogenesis  of  isthmus  stenosis.  The  theories  of 
Bonnet  and  Maude  Abbott  are  apparently  given  little 
consideration  by  him. 

This  report  concerns  the  examination  of  the  body  of  a 
male  child  born  of  healthy  American  parents,  both  25 
years  of  age  and  unrelated.  Xo  reason  for  suspecting  a 
syphilitic  infection  could  be  obtained  by  questioning 
them.     On  Aug.  25,  1908,  the  wife  was  delivered  of  a 

11.  Thorel,  Lubarsch-Ostertag  Ergebnisse,  1910,   (14,  ii).  26S. 
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healthy  male  child,  and  while  still  nursing  became  preg- 
nant a  second  time,  life  being  first  felt  July  12.  1909. 
and  delivery  taking  place  322  davs  after  the  Ijirth  of  the 
first  child.  " 

Just  when  the  second  pregnancy  began  is  unknown, 
but  it  must  have  been  shortly  after  the  birth  of  the  first 
child,  an  imusually  healthy  one.  Eecovery  from  the 
first  labor  was  slow.  The  second  child  was  born  dead 
and  the  body  was  sent  to  the  pathological  laboratory  of 
Eush  Medical  College  by  Dr.  Howard  X.  Lyon. 

The  body  is  51  cm.  in  length,  that  of  a  full  term  child. 
The  position  of  the  testicles  and  a  calculation  based  on  the 
time  at  which  life  was  first  felt  correspond  more  nearly  to 
that  of  a  thirtv-six-weeks'  fetus.  The  eyes,  nose,  and  lips 
are  very  prominent :  the  head  appears  to  rise  directly  from 
the  chest  and  the  forehead  is  very  narrow.  Beginning  at  the 
vertex  and  extending  to  within  4  cm.  of  the  anus  there  is  a 
defect  in  the  bony  covering  of  the  central  nervous  system, 
which  is  15  cm.  in  length  and  from  4  to  7  cm.  in  width,  with 
broader  regions  corresponding  to  the  head,  the  cervical  and 
lumbar  regions  of  the  cerebrospinal  system.  On  either  side 
of  this  defect  there  are  two  segmented  bony  ridges.  Each 
vertebra  is  represented  by  a  body  and  a  lateral  projection  on 
each  side.  Lying  between  them  there  is  a  shallow  groove  in 
the  bottom  of  which  there  lie  two  narrow  flesh-like  parallel 
bands,  with  a  narrow  depression  between  them.  These  struc- 
tures represent  the  two  halves  of  the  spinal  cord  lying  in  an 
unenclosed  vertebral  groove. 

The  skin  of  the  trunk  is  continuous  with  a  translucent 
membrane  which  passes  beneath  the  tAvo  halves  of  the  rudi- 
mentary spinal  cord.  The  nerves  leave  the  anterior  portions 
of  these  bands,  penetrate  this  membrane,  and  pass  into  the 
deeper  structures.  The  junction  of  the  skin  and  this  mem- 
brane is  marked  by  a  growth  of  hair  on  the  adjacent  skin. 

The  defect  in  the  skull  is  continuous  with  that  of  the 
spinal  column,  and  formed  by  tlie  absence  of  most  of  the 
cranial  vault  formed  by  the  parietal  bones,  the  squamous 
portions  of  the  temporal  and  occipital  bones. 

The  cerebral  hemispheres  are  represented  by  flat,  rather 
circular  masses  of  nervous  tissue  enclosed  in  a  very  thin 
transparent  membrane  and  marked  by  sulci  in  the  tisual  man- 
ner. They  arise  from  the  floor  of  the  skull  cavity  by  a  com- 
paratively small  pedicle  and  lie  flat  on  the  head  a  good  deal 
like  ears  of  certain  doss. 
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The  region  of  the  body  of  the  occipital  bone  is  very  prom- 
inent, and  that  part  of  the  brain  stem  including  the  cerebellum 
lying  over  this  is  represented  by  a  flat  fibrous  mass  in  ^hicli 
there  is  very  little  nervous  tissue. 

The  cerebral  hemispheres  are  poorly  preserved,  and  deformed, 
but  the  corpus  callosum.  the  ventricles  and  the  chorioid  plexus 
are  well  developed.  The  pons,  the  cerebellum,  and  the  medulla 
are  not  distinguishable  as  such.  There  is  quite  a  hollow  just 
below  the  junction  of  the  skull  and  vertebral  column  in  the 
posterior  aspect. 

This  phase  of  the  deformity  corresponds  to  that  described 
under  the  name  of  exencephalus,  since  the  brain  is  not  partially 
enclosed  as  it  is  in  iniencephalus.^- 

The  cord  was  removed  and  examined  histologically  for  the 
Arnold  Chiari  malformations.  In  preparations  from  all  parts 
of  the  cord  stained  with  hematoxylin  and  eosin  and  by  the 
Weigert-Pal  method,  no  misplaced  cerebellar  fragments  or 
portions  of  the  chorioid  plexus  were  found. 

The  testicles  are  not  in  the  scrotum,  but  lie  in  the  inguinal 
canal.     There  is  a  congenital  atelectasis  of  the  lungs. 

There  is  a  narrowing  of  the  isthmus  aortae,  that  portion 
just  distal  to  the  origin  of  the  left  subclavian.  The  aorta  at 
its  origin  is  i.H  mm.  in  diameter  and  grows  gradually  narrower 
until  at  the  junction  of  the  aorta  and  the  ductus  arteriosus 
Botalli  it  is  less  than  1  mm.  in  diameter.  This  stenosis  is 
quite  funnel-like,  except  that  just  at  the  distal  end  and 
adjacent  to  the  ductus  the  lumen  is  suddenly  decreased  by 
one-half,  as  though  it  had  been  ligated. 

Just  beyond  the  ductus  the  diameter  of  the  aorta  is  4  mm. 
The  ductus  arteriosus  is  5  mm.  long  and  3  mm.  in  diameter. 
Its  intima  is  thrown  into  longitudinal  folds  as  if  in  the 
process  of  contraction  and  obliteration. 

The  foramen  ovale  is  patent  and  partly  closed  by  a  thin, 
membranous,   valve-like   structure. 

In  the  anterior  superior  portion  of  the  interventricular 
septum  there  is  a  foramen  so  placed  as  to  open  directly  beneath 
the  mouth  of  the  pulmonary  arterv.  3  and  4  mm.  in  diameter, 
nearly  round  and  in  that  part  of  the  septum  known  as  the 
membranous  portion. 

The  Avails  of  the  right  and  left  ventricles  are  of  nearly 
equal  thickness,  though  the  right  chamber  is  considerably 
larger  tlian   tlie  left.     The  heart  is  not   increased  in  size. 

12.  IvPwis.  ri.  F.  :  Iniencephalus,  Tr.  Chicago  Tath.  Soc,  1S96- 
9T,  ii,  204. 
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The  exceptional  features  in  this  ease  are:  the  combination 
of  coarctation  of  the  aorta  with  spina  bifida  and  the  abrupt- 
ness of  the  contraction  in  the  aorta  at  the  junction  of  the 
isthmus  and  the  descending  portion,  a  variation  of  coarctation 

more  common  in  adults. 
Mav   13.   1012. 


OX  THE  MECHANISM  OF  THE  PEODUCTIOX 
OF  IXFECTIOUS  EXDOCAEDITIS* 

E.  C.  EOSEXOW 
<From  the  Memorial  Institute  for  Infectious  Diseases.  Chicago). 

Experimental  proof  has  now  been  obtained  which 
shows  that  the  origin  of  endocarditis  in  the  rabbit  fol- 
lowing injection  of  the  so-called  '"'endocarditis  cocci"  is 
due  to  an  embolic  process.  There  is  produced  first  an 
embolic  hemorrhage  and  from  here  the  vegetation  devel- 
ops. The  peculiar  affinity  of  the  organisms  isolated 
from  cases  of  chronic  infectious  endocarditis  and  allied 
organisms  from  throats,  etc..  for  the  endocardium  is  due 
to  the  presence  of  fine  capillaries  in  the  valves  and  the 
peculiar  mode  of  growth  of  these  organisms.  The  rela- 
tively avascular  structure  of  the  valve  with  practically 
no  collateral  anastomosis  serves  to  protect  the  organism 
from  leukocytes  long  enough  to  allow  it  to  develop  and 
to  produce  the  characteristic  bacterial  clump  and  to  pre- 
cipitate around  itself  fibrinous  or  other  material  which 
for  mechanical  reasons  again  serves  to  protect  the  organ- 
ism from  leukocytes.  The  production  of  valvular  hemor- 
rhages and  endocarditis  by  simple  intravenous  injection 
is  easy  while  the  characteristic  manner  of  the  growth 
(clump  formation  and  adherence  to  surface)  is  present, 
but  almost  impossible  after  it  is  lost  either  from  arti- 
ficial cultivation  or  animal  passage.  In  order  to  produce 
fatal  endocarditis  regularly  in  rabbits  it  is  necessary  to 
inject  intravenously  an  exceedingly  large  dose  or  smaller 
doses  repeatedly.  Otherwise  healing  or  healed  endo- 
carditis results.  Half-grown  rabbits  yield  the  best  re- 
sults. In  old  rabbits  it  is  very  difficult  to  produce  endo- 
carditis, while  in  the  very  young  healing  is  more  apt  to 

*  The  complete  report  will  appear  in  the  September  number  of 
the  Journal  of  Infectious  Diseases. 
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occur.  These  results  suggest  strongly  that  the  organ- 
isms belonging  to  this  group  are  frequently  the  cause  of 
the  various  forms  of  endocarditis  designated  as  "simple 
infectious  endocarditis"  in  man  just  as  they  are  the 
cause  of  chronic  infectious  endocarditis.  Clinical  facts 
also  speak  in  favor  of  this  view.  The  benign  form  in  the 
former  results  because  reparative  changes  are  more 
marked  in  the  relatively  young  previously  uninjured 
valve,  while  the  fatal  form,  which  we  know  is  ahnost 
always  engrafted  on  top  of  a  previously  vascularized  and 
then  sclerosed  valve,  results  because  reparative  processes 
are  interfered  with  on  account  of  the  sclerosed  condition 
of  the  valve. 
May  13,  1912. 


THE    BIOCHEMISTRY    AXD    CHEMOTHEEAPY 
OF   TUBEECULOSIS 

H.     GIDEON    WELLS 

The  principles  of  chemotherapy,  as  laid  down  by  Ehr- 
lich,  are  of  so  fundamental  a  character  that  there  is  no 
limit  to  their  application  in  infectious  diseases,  and  pos- 
sibly in  other  conditions,  notably  cancer.  With  the  spir- 
illoses  and  tr}-panosome  infections,  in  which  most  of  the 
work  has  so  far  been  done,  the  conditions  are  favorable 
for  the  meeting  of  the  drug  and  the  germ,  since  with  most 
forms  of  these  diseases  the  germ  lives  in  the  circulating 
fluids,  chiefly  or  entirely.  It  is  noteworthy  that  the  only 
disease  in  which  '"Therapia  magna  sterilisaths''  has  been 
practiced  successfully  on  an  empirical  basis  is  also  a 
blood  infection,  malaria.  The  consideration  of  tubercu- 
losis from  the  standpoint  of  chemotherapy  brings  in  dis- 
tinctly new  problems  in  that  the  bacteria  are,  in  large 
part,  located  at  points  specifically  removed  from  the  cir- 
culation by  proliferating  tissues.  The  avascularity  of 
the  tubercle  must  of  necessity  have  a  large  influence  upon 
the  meeting  of  the  drug  and  the  germ,  which  has  per- 
haps been  responsible  for  the  lack  of  success  of  the  in- 
numerable empirical  attempts  at  chemotherapy  which 
have  been  made  with  the  disease  in  the  past.  Avascu- 
larity of  an  infected  tissue  may  make  for  either  assist- 
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ance  or  hindrance  in  chemotherapy,  for  we  can  imagine 
that  the  drug  might  accumidate  in  the  avascular  area,  just 
as,  for  instance,  calcium  salts  do;  or,  entering  avascular 
and  vascular  tissues  alike,  it  might  remain  longer  where 
there  is  no  circulation.  Absence  of  living  cells  may  also 
make  a  difference  in  that  certain  drugs  may  be  either  de- 
stroyed or  activated  by  living  cells,  and  hence  have  either 
a  greater  or  a  less  effect  in  the  necrotic  portions  of  the 
tubercle  than  elsewhere  in  the  body.  These  and  other 
points  present  themselves,  and  to  attack  the  problem  of 
tuberculosis  chemotherap}'  it  would  seem  to  be  necessary 
to  first  learn  to  just  what  extent  different  classes  of 
chemical  substances  enter  tubercles,  both  early  and  ad- 
vanced, how  much  they  tend  to  accumulate  specifically 
in  the  tissues,  and  how  long  they  remain  ttiere.  for  a 
chemical  which  is  to  destroy  the  tubercle  bacillus,  it 
would  seem,  should  be  one  that  will  enter  readily  into 
the  avascular  tuberculous  lesions  and.  if  possible,  enter 
or  accumulate  in  such  tissues  more  than  in  normal  tis- 
sues. 

The  problem  is  further  complicated  by  the  chemical 
composition  of  the  tubercle  bacillus  itself,  with  its  large 
proportion  of  resistant  fatty  and  waxy  material,  which 
must,  it  would  seem,  make  its  permeation  and  destruc- 
tion a  very  different  matter  from  the  attack  upon  the 
naked  and  delicate  trypanosomes,  spirilla  and  spiro- 
chetes. Hence  as  a  fundamental  c|uestion  in  connection 
with  the  main  problem  comes  the  permeability  of  the 
tubercle  bacillus  for  chemicals  of  different  classes.  In 
the  investigation  of  the  subject  the  fatt}'  matter  of  the 
tubercle  bacillus,  while  perhaps  an  obstacle  to  chemo- 
therapy, makes  attack  of  the  problem  seem  somewhat 
easier,  since  the  permealiility  of  the  bacteria  must  be 
largely  determined  hy  this  substance  which  can  be  ex- 
tracted from  them  in  large  amounts  and  rendered  avail- 
able for  experimental  work  in  vitro,  without  at  the  be- 
ginning calling  for  extensive  animal  experimentation 
which  is  essential  in  study  of  the  chemotherapy  of  the 
protozoan  infections.  The  influence  of  the  fatty  con- 
stituents of  the  cells  upon  the  permeability  of  the  tissue 
cells  to  drugs  and  dyes  has  already  been  extensively  in- 
vestigated, and  we  have,  therefore,  many  clues  for  inves- 
tigation of  the  23ermeability  of  B.  tuberculosis. 
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In  planning  a  systematic  investigation  upon  the 
cliemotheraphy  of  tuberculosis,  therefore,  it  seemed  de- 
sirable to  first  determine  the  entrance  of  various  classes 
of  substances  into  the  tubercle  and  into  the  bacteria, 
since  the  effective  tuberculocide  must  be,  theoretically, 
one  which  enters  freely,  and  if  possible,  selectively  into 
the  avascular  tubercle,  and  with  like  facility  passes 
through  the  fatty  sheath  of  the  bacillus.  Some  of  the 
problems  involved  we  have  found  possible  to  attack  di- 
rectly, while  others  have  called  for  preliminary  studies 
of  certain  fundamental  questions.  Some  of  the  work 
has  advanced  sufficiently  to  warrant  a  preliminary  re- 
port, which  should  be  introduced  by  stating  that  all  the 
work  reported  here  has  been  done  through  the  coopera- 
tion of  several  persons,  each  of  whom  has  helped  in  vari- 
ous stages,  so  that  it  is  difficult  to  credit  any  particular 
step  to  any  one  or  two  persons.  Those  engaged  in  various 
aspects  of  the  work  are  Dr.  Lydia  DeWitt,  Dr.  H.  J. 
Corper,  Dr.  L.  G.  Kite,  0.  F.  Hedenburg,  Miss  Hope 
Sherman,  G.  C.  Lake  and  myself. 

Concerning  the  entrance  of  chemical  substances  into 
the  tubercle,  we  can  find  report  of  but  one  series  of  ex- 
periments, that  of  Oswald  Loeb  and  Michaud.  These 
involved  but  four  rabbits  and  four  guinea  pigs  which 
were  injected  with  KI,  iodoform,  or  eth}-!  iodid,  and 
after  a  short  time  bled  to  death.  The  tuberculous  lesions 
were  found  to  contain  somewhat  more  iodin  (by  Bau- 
mann's  method)  than  the  corresponding  normal  tissues, 
from  which  it  was  concluded  that  there  is  a  greater  ten- 
dency for  tuberculous  tissues  to  take  up  iodin  than  for 
normal  tissues.  Important  as  this  observation  is,  and 
often  quoted,  it  seems  to  have  had  neither  corroboration 
nor  amplification.  This  we  have  endeavored  to  supply, 
but  our  results  are  not  altogether  confirmatory.  In  gen- 
eral we  have  found  that  six  hours  after  injection  of  KI, 
tuberculous  lymph  glands  contain  about  the  same  pro- 
portion of  iodin  as  do  the  normal  organs  of  the  same 
animal.  The  results  are  very  irregular,  however,  as  to 
the  distribution  of  iodin  in  the  corresponding  organs  of 
different  animals,  and  not  fairly  constant,  as  the  small 
number  of  experiments  of  Loeb  and  Michaud  would  in- 
dicate.   In  these  experiments  the  analyses  were  made  by 
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Mr.  Hedenburg,  using  the  method  of  Hunter,  which  is 
vastly  more  delicate  and  reliable  than  the  older  method 
of  Baiuuann.  With  iodoform  and  iodipin  injections  we 
also  found  that  tuberculous  tissues  contained  fully  as 
much  iodin  as  the  normal  tissues,  and  perhaps  a  little 
more,  but  as  yet  .the  results  are  not  striking  enough  to 
warrant  the  assumption  of  any  selective  storage  of  iodin ; 
neither  have  we  yet  determined  whether  the  iodin  in 
these  experiments  is  in  organic  or  inorganic  form.  We 
have  further  sought  to  find  if  this  is  a  distinctive  prop- 
erty of  tuberculous  tissues,  and  if  other  necrotic  areas 
possess  the  same,  greater,  or  less  power  of  taking  up 
iodin  from  the  blood.  For  this  purpose  we  have  pro- 
duced inflammatory  exudates  with  aleuronat  or  pus  cocci, 
we  have  produced  avascular  colloid  areas  by  injection  of 
either  sterile  or  infected  agar  jelly,  and  we  have  pro- 
duced necrosis  in  the  muscles  by  injections  of  formalin. 
The  figures  obtained  by  analyses  of  these  pathological 
areas  after  remote  subcutaneous  injections  of  iodin 
compounds  have  indicated  that  in  general  the  ex- 
udates, abscesses  and  agar  contain  apj^roximately  the 
same  quantities  of  iodin  as  the  normal  organs,  and,  com- 
monlv,  not  more  than  the  blood.  The  muscle  tissue 
forms  an  interesting  exception,  as  it  seems  to  normally 
hold  much  less  iodin  than  the  viscera,  but  when  in- 
fected or  rendered  necrotic  the  dead  tissue  or  the  exudate 
contains  about  the  same  amount  of  iodin  as  the  viscera 
and  blood.  Also  we  produced  necrosis  of  one  kidney  in 
each  of  several  rabbits  by  ligation  of  the  renal  vessels 
and  ureter,  and  after  several  days  injected  iodids.  We 
found  that,  although  the  normal  kidney  usually  contains 
much  iodin  because  of  its  function  of  normally  elim- 
inating the  iodids.  yet  the  necrotic  and  practically  avas- 
cular kidney  usually  contained  quite  as  large  a  propor- 
tion of  iodin  as  the  normal  kidney,  and.  on  account  of 
its  greatly  swollen  and  edematous  condition  having  in- 
creased its  weight  by  two  or  three  times,  the  total  amount 
of  iodin  is  just  that  much  greater  in  the  necrotic  than  in 
the  normal  kidney. 

So  far  as  the  figures  yet  obtained  are  concerned,  they 
are  open  to  the  following  interpretation :    Soluble  and 
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diffusible  iodin  compounds  enter  various  tissues  to  some- 
what different  degrees,  in  some  seeming  to  establish 
quickly  an  equilibrium  with  the  circulating  blood ; 
others,  such  as  the  muscle,  when  normal  have  apparently 
partly  impermeable  cells.  "When  a  tissue  is  necrotic,  or 
there  is  an  exudate  of  any  sort,  the  cells  and  fluids  are 
entirely  permeable  to  the  iodin.  which  jjermeates  all 
parts  to  approximately  the  same  degree  that  it  is 
present  in  the  blood,  following  the  law  that  the  presence 
of  a  colloid  in  a  solution  has  no  considerable  effect  upon 
the  diffusion  through  it  of  a  crystalloid.  Tubercles,  ap- 
parentl}-,  form  no  exception.  It  remains  to  be  seen 
whether  the  iodin  remains  longer  in  the  tubercle  than  in 
normal  tissues,  and  whether  certain  special  compounds 
of  iodin  enter  tubercles  either  more  or  less  readily  than 
they  enter  normal  tissues.  We  also  have  under  way  ex- 
periments upon  the  entrance  of  colloids  and  various  or- 
ganic substances  into  tubercles. 

Since  the  fats  of  tubercle  bacilli  seem  to  be  so  im- 
portant a  factor  in  their  biochemical  behavior,  Dr.  Cor- 
per  has  been  making  investigations  concerning  them,  and 
it  has  seemed  of  interest,  in  this  connection,  to  learn  if 
tubercle  bacilli  contain  fat-splitting  enzymes.  Other 
bacteria  have  been  investigated  to  a  limited  extent  as  to 
the  presence  of  lipohiic  power  during  growth,  chiefly  by 
the  plate  methods.  Experiments  conducted  by  Dr.  Cor- 
per  and  myself  indicate  that  bacteria  which,  accord- 
ing to  the  plate  method  do  not  split  fats,  actually  do  have 
some  considerable  fat-splitting  power  when  killed  and 
tested  by  direct  chemical  methods.  Bacteria  which  split 
solid  fats  in  culture  media  are  found  by  chemical  meth- 
ods highly  lipolytic.  The  tubercle  bacillus  has  some 
lipolytic  enzymes,  independent  of  any  metabolic  activity 
of  growing  bacteria,  to  about  the  same  degree,  or  slightly 
less  than  B.  coli. 

Other  aspects  of  our  investigations  are  not  yet  suf- 
ficiently advanced  for  publication.  The  complete  report 
of  the  above  experiments  will  appear  in  an  early  number 
of  the  Journal  of  Infectious  Diseases. 

May  13,  1912. 
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ACUTE    HEMOEEHAGIC    PAXCEEATITIS    AXD 

ACUTE  PEEITOXITIS  ASSOCIATED  WITH 

PUEE    GEOWTH   OF   B.   WELCHII 

THEODORE   J.   OUXTHER 

(From  the  rathologic  Laboratory  of  St.  Luke's  Hospital,  Chicago.) 

The  rarit}'  of  pure  Weleli  bacillus  infections  justifies 
the  following  report : 

A  man, -51  years  of  age  and  a  painter  by  trade^  first  com- 
plained of  pain  in  tlie  gall-bladder  region  fifteen  years  ago. 
The  attacks  recurred,  becoming  more  frequent  tlie  last  year 
at  intervals  of  six  to  eight  ^Yeeks.  Owing  to  the  severeness 
of  one  of  these  attacks  about  two  years  ago.  the  diagnosis 
of  painter's  colic  was  made.  The  last  attack  be9;an  Dec.  30, 
1911,  and  two  days  later  he  was  seen  at  the  hospital  by  his 
attending  physician.  Dr.  Cuthbertson,  who  found  him  sufi'er- 
ing  severe  pain  with  temperature  of  101  and  pulse  130.  The 
patient  submitted  to  an  operation  on  the  following  day,  at 
which  time  the  gall-bladder  was  opened  and  inspissated  bile 
and  many  soft  small  gall-stones  were  removed.  About  a 
liter  of  bile  stained  fluid  escaped  from  the  peritoneal  cavity 
Avhen  the  latter  was  opened.  No  fctones  or  evidence  of  infec- 
tion of  the  ducts  were  found.  On  account  of  dense  adhesions 
the  abdominal  cavity  Avas  not  further  explored.  The  patient 
reacted  fairly  well  for  forty-eight  hours  after  operation  when 
he  turned  in  bed,  gasping  for  breath  and  died  soon  afttr. 

Bacteriologic  examination  of  fluids  from  the  gall-bhulder 
and  the  peritoneal  cavity  removed  at  the  time  of  operation 
was  made. 

The  peritoneal  fluid  contained  a  few  polymorphonuclear 
leukocytes  but  no  bacteria  Avere  found.  The  fluid  from  the 
gall-bladder  revealed  many  soft,  yellowish  granides.  Many 
long,  square-ended,  chain-forming.  Gram-positive  bacilli  were 
present  in  smear  preparations  of  the  fluid  from  the  gall- 
bladder and  the  same  organism  was  recovered  pure  in  anaerobic 
cultures.  Subcultures  in  litmus  milk  caused  acid  formation 
and  coagulation  and  in  glucose  agra-  gas  was  formed  in  large 
amounts. 

The  post  mortem  examination  was  made  by  Dr.  D.  J.  Davis 
less  than  one  hour  after  death,  at  St.  Luke's  Hospital  morgue, 
the  report  of  Avhich  is  as  follows : 

The  body  is  still  warm,  no  icterus.  A  rubber  drainage 
tube  is  inserted  into  the  gall-bladder  region.  The  incision  is 
12  cm.  long  and  closed  by  sutures.  The  tube  is  inserted 
below   into    the   gall-bladder,   the   fundus   of   which   has   been 
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opened.  Delicate  peritoneal  adhesions  have  formed  around  the 
wound.  About  the  gall-bladder  and  in  the  peritoneal  cavity 
some  seropurulent  fluid  is  seen.  The  peritoneal  surfaces  have 
lost  their  luster  and  everywhere  including  the  pelvis,  omentum 
and  especially  about  the  stomach,  are  small,  white,  sharply 
defined  areas  of  fat  necrosis.  The  liver  and  kidneys  present 
the  appearance  of  parenchymatou;:;  degeneration.  The  spleen 
is  soft  and  engorged  with  blood.  The  pylorus  is  patent  and 
surroiuided  by  fibrous  peritoneal  adhesions.  The  appendix  is 
embedded  in  fat  and  fibrous  adhesions  behind  the  cecum. 
The  lumen  of  the  latter  is  small  but  patent  throughout.  The 
gall-bladder,  cystic  and  common  ducts  are  thickened,  free 
from  gall-stones,  and  their  relations  disturbed  by  the  opera- 
tion. The  pancreas  is  very  large,  surrounded  by  fibrous 
adhesions  wliich  are  firm.  On  the  surface  of  this  organ  are 
many  regions  of  hemorrhagic  necrosis.  Near  its  middle  are 
small,  whitish-gray  areas  of  fat  necrosis  associated  ■with 
much  hemorrhage  in  the  adjacent  tissue.  The  pancreatic 
ducts  are  not  bile  stained  or  thickened  and  the  ampulla  of 
^'ater  is  apparently  normal.  The  pleural  cavities  are  almost 
obliterated  by  dense  fibrous  adhesions,  some  of  which  extend 
to  tlie  pericardium.  The  lungs  are  bloody,  especially  their 
lower  portions,  but  crepitate  throughout.  The  myocardium 
presents  slight  parenchymatous  change.  Some  sclerosis  exists 
in  the  aorta  and  the  walls  of  the  coronary  arteries  show  a 
small  degree  of  fatty  change.  Xo  gas  was  found  in  the 
peritoneal  cavity,  viscera  or  blood  vessels. 

The  anatomic  diagnosis  is  as  follows: 

Hemorrhagic  necrosis  of  the  pancreas,  recent  cholecyst- 
otomy;  chronic  cholecystitis;  fat  necrosis  throughout  the 
peritoneal  cavity;  general  acute  jieritonitis;  acute  splenitis; 
parenchymatous  degeneration  of  the  heart,  liver  and  kidneys; 
bilateral  fibrous  pleuritis:  hypostatic  congestion  of  both  lungs; 
chronic   appendicitis   and  arteriosclerosis. 

Bacteriologic  examination  of  y.ost  mortem  material  was 
made  of  the  heart's  blood,  peritoneal  fluid  and  fluid  from  near 
the  gall-bladder. 

The  heart's  blood  was  sterile.  In  the  peritoneal  fluid  and 
tlie  fluid  near  the  gall-bladder  region  was  found  growing 
l)ure  a  large,  square-ended,  chain-forming.  Gram-positive 
bacillus  corresponding  in  every  way  to  the  anaerobic  bacillus 
obtained  from  the  postoperative  fluids.  Irjection  of  a 
pure  culture  of  this  organism  was  made  into  the  ear  vein  of 
a  rabbit.  The  latter  was  killed  ten  minutes  later  and  incu- 
bated over  night.  During  this  time  the  body  of  the  rabbit 
had  nearly  doubled  in  size  and  crepitated  in  all  parts.  Foul 
smelling    gas    v.hich    burned    with    a    blue    flame    escaped    on 
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puncturing  the  body  with  a  glass  tube.  The  organism  was 
recovered  from  the  various  organs  and  heart's  h'ood  of  the 
animal.  This  test  together  with  the  cultural  characteristics 
and  morphology  identifies  this  organism  as  the  bacillus 
aerogenes  capsulatus  of  Welch. 

Microscopic  examination  Avas  made  of  the  following  organs, 
pancreas,  kidney,  liver,  spleen,  stomach,  heart  and  lungs. 

The  pancreas  presents  extensive  regions  of  liemorrhagic 
necrosis  most  marked  in  sections  from  the  head  and  body  of 
the  organ.  This  necrosis  involves  larger  and  smaller  areas, 
some  composed  almost  completely  of  red  blood-cells  and  fibrin. 
The  necrosis  often  involves  entire  lobules  which  are  sur- 
rounded by  apparently  unchanged  tissue.  Where  the  necrosis 
is  marked  a  dense  layer  of  fibrin  walls  off  the  necrotic  ai'ea 
from  the  unaffected  tissue.  Here  the  glandular  tissue  is 
completely  destroyed  and  many  polymorphonuclear  leukocytes 
are  present,  with  numerous  red  blood-cells  scattered  through- 
out. Some  areas  are  seen  where  the  glandular  tissue,  though 
not  entirely  destroyed,  takes  a  light  stain  and  the  nuclei  are 
broken  down  or  absent. 

Stains  for  bacteria  in  the  pancreatic  tissue  were  made 
with  Gram  and  Wright's  stains.  The  latter  was  found  to  be 
very  satisfactory.  Long  bacilli  corresponding  morphologically 
to  the  B.  Welchii  were  found  in  large  numbers  in  the  necrotic 
areas  and  occasionally  in  the  more  normal  tissue.  They  were 
not  found,  however,  in  the  ducts  or  blood-vessels  of  the  pin- 
creas  or  in  any  other  organ  of  the  body. 

The  spleen,  lungs  and  stomach  microscopically  reveal  no 
significant  change  and  sections  of  the  liver,  heart  and  kidney 
present  the  usual  changes  of  parenchymatous  degeneration. 

A  large  amount  of  experimental  work  has  been  carried 
on  during  recent  years  in  the  attempt  to  clean  up  the 
pathogenesis  of  acute  pancreatitis  with  fat  necrosis. 

Of  especial  interest  in  this  connection  is  the  work  of 
Eugen  Poh-a^  who  recently  reported  the  results  of 
his  injection  experiments  into  the  pancreatic  ducts  of 
dogs.  The  experiments  hear  a  direct  relation  to  the  con- 
ditions present  in  the  case  under  consideration.  He  re- 
peated the  experiments  of  injecting  bacteria  and  bile 
into  the  ducts  of  the  pancreas,  as  had  been  done  by  vari- 
ous workers  previously.  His  results,  however,  differ  in 
certain  respects  from  those  obtained  by  others.  He 
found  that  by  injecting  bacteria  or  bile  alone,  slight  or 

1.  Polya :  Mitteil.  a.d.  Grenzgeb.  d.  Med.  u.  Chir.,  1911,  Bd. 
24,  41. 
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no  changes  typical  of  pancreatitis  resulted,  whereas  the 
injection  of  the  two  together  produced  the  identical 
picture  of  pancreatitis  with  fat  necrosis.  He  concludes 
that  either  one  alone  has  but  slight  activating,  or  entero- 
kinetic  power  on  the  pancreatic  juice,  while  this  power 
is  greatly  increased  wlien  the  two  are  injected  together. 
He  further  states  that  in  the  presence  of  infection  of  the 
biliary  tract  a  predisposing  factor  in  the  production  of 
pancreatitis  is  present  and  the  latter  might  readily  fol- 
low from  injection  of  the  bile  with  bacteria  when  the 
ampulla  of  Vater  becomes  obstructed. 

Hlava,-  who  produced  pancreatitis  experimentally  by 
injection  of  bacteria,  concluded  that  the  acid-forming 
bacteria  are  especially  capable  of  causing  necrosis  of  the 
pancreas.  The  "Welch  bacillus,  therefore,  would  be  a 
very  suitable  organism  in  this  regard.  Xo  report  of  ex- 
perimental work  with  the  Welch  bacillus  in  the  produc- 
tion of  pancreatitis  has  been  found. 

From  a  review  of  the  literature  the  general  opinion 
of  those  who  have  found  organisms  in  the  pancreas  in 
pancreatitis,  has  been  that  they  were  secondary  or  post 
mortem  invaders.  The  colon  bacillus  has  been  found 
most  frecjuently.  Larkin^  reports  the  finding  of  the 
Welch  bacillus  and  a  bacillus  resembling  B.  coli  in  the 
pancreas  in  a  case  of  acute  pancreatitis  Avith  fat  necrosis. 
These  bacteria  were  present  in  other  organs,  however, 
and  he  concluded  that  they  were  of  no  significance  in  re- 
lation to  the  pancreatic  lesion. 

That  B.  welchii  is  frecjuently  found  in  the  biliary 
tract  is  shown  in  a  report  by  Williams*  who  examined 
101  cases  of  bile  and  found  bacteria  in  eighty  cases. 
Twenty-six  of  the  eighty  cases  contained  the  Welch  bacil- 
lus, but  always  in  mixed  growth,  usually  with  B.  coli. 
One  case  contained  the  bacillus  in  the  gall  stones  to- 
gether with  B.  coli. 

The  granular  sediments  in  the  bile  probably  occluded 
the  ampulla  of  Vater,  causing  injection  of  the  pancreas 
with  bile  containing  the  bacilli.  The  organisms  found  in 
the  peritoneal  fluid  obtained  at  autopsy  probably  came 

2.  Hlava :  Bull,  internat.  de  Tacad.  du  sciences  de  Boheme., 
1898. 

;i.   Larkin  :  New  York  Med.  Rec.  1898.  1111.  324. 

4.  Williams,  P.  F.  :    New  York  Med.  Jour.,  1911,  xlx,  934. 
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from  the  bile  found  in  the  peritoneal  cavit}'  and  also 
from  the  softened  necrotic  middle  portion  of  the  pan- 
creas. As  to  the  exciting  agent  in  the  production  of  the 
pancreatitis  in  this  case,  it  is  reasonable  to  believe  that 
the  mixture  of  the  bile  and  Welch  bacilli  from  the  gall 
bladder  provided  the  activating  agent  to  cause  the  necro- 
sis. Later  these  necrotic  regions  offered  a  fine  culture 
medium  for  the  growth  of  the  organisms,  which  fact 
may  explain  the  enormous  number  seen  in  microscopic 
sections.  Attention  is  called  to  the  fact  that  the  acute 
peritonitis  was  caused  by  a  pure  growth  of  B.  irelchii 
modified  by  the  presence  of  pancreatic  secretion  and  bile. 

To  summarize,  at  the  time  of  the  operation  there  was 
found  an  acute  hemorrhagic  pancreatitis  with  fat  ne- 
crosis, and  in  the  gall  bladder  were  friable  gall  stones 
and  bile  in  which  many  Welch  bacilli  were  growing  pure. 
At  autopsy  two  days  later,  made  immediately  after 
death,  the  pancreas  was  necrotic  and  in  the  peritoneal 
cavitv  was  extensive  fat  necrosis.  There  was  also  pres- 
ent generalized  acute  peritonitis.  In  the  necrotic  pan- 
creatic tissue  and  in  the  peritoneal  exudate  Welch  bacilli 
again  were  found  pure. 

This  case  was  in  the  service  of  Dr.  Cuthbertson  at  St. 
Luke's  Hospital,  to  whom  I  am  indebted  for  the  clinical 
report. 

:si-AY  13.  l'.)12. 


ALIMEXTAEY  EESPIRATIOX 

THE    SECRETION    OF    CO"    BY    THE    ALIMEXTAEY    MUCOSA 
AXD  ITS  RELATION  TO  ERUCTATIOXS  OF  GAS  AXD 
ABXOEMAL  IXFLATIOX   OF   THE   STOM- 
ACH AX^D  IX'TESTIXE 

(From   tbf   Otho   S.   A.    Sprague   Memorial    Institute   Laboratory  of 
Clinical  Research,  Rush  Medical  College,  Chicago) 

R.  T.  WOODYATT  axd  EVARTS  A.  GRAHAM 

Gases  found  in  the  alimentary  tract  after  death  were 

first  analyzed  early  in  the  nineteenth  century  (1811)  and 

found   to   include    COo   X,0    and    certain   inflammable 

ones  such  as  H,CH4  and  HoS.     According  to  an  early 

conception  all  of  these  gases   arose   from  the  wall  of 

the  stomach  or  intestines  bv  diffusion.      But  since  the 
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amount  of  CO,  ranged  from  20  to  90  per  cent.,  it  was 
evident  that  the  tension  of  COo  in  the  lumen  might 
exceed  that  of  the  blood  or  tissues,  making  the  diffusion 
idea  imtenable.  It  was  then  suggested  that  they  were 
actually  secreted.  Endeavoring  to  bring  direct  proof 
for  this  idea,  Gerardin  and  Magendie  tied  off  loops  of 
intestine  in  dogs,  having  first  carefully  expressed  the 
fluid  contents,  and  reported  seeing  these  isolated  loops 
inflate  with  gas  which  escaped  with  a  hissing  sound  when 
the  wall  was  punctured.  Xo  analyses  of  the  gases  ob- 
tained were  made.  In  1864  Planer  repeated  their  ex- 
periment with  the  intention  of  supplying  the  analytical 
data,  but  was  unable  to  confirm  the  reported  gaseous 
distentions.  He  saw  only  a  moderate  accumulation  of 
bloody,  slimy  fluid,  and  concluded  that  the  earlier  ob- 
servations had  been  erroneous.  It  was  already  known 
that  CO,  was  found  in  larger  amounts  in  the  lower  parts 
of  the  bowel,  whereas  the  percentages  of  0  and  X  in- 
creased as  one  approached  the  stomach;  and  from  this 
time  on  the  view  gained  strength  that  the  0  and  X  repre- 
sented swallowed  air,  while  CO,  and  the  inflammable 
gases  occurred  as  the  result  of  bacterial  fermentation. 
Some  writers  still  admitted  the  possibility  that  traces 
of  CO,  might  diffuse  from  the  bowel  wall,  but  in  1894 
the  secretion  idea  was  generally  regarded  as  dead.  This 
later  view,  based  on  Planer's  work,  is  the  one  which  be- 
came incorporated  in  medical  literature ;  and  so  far  as 
we  have  been  able  to  ascertain,  it  has  remained  there  to 
the  present  time  unchallenged.  Thus,  in  the  clinical  lit- 
erature there  appears  to  be  a  tacit  agreement  that  gas  in 
the  stomach  and  the  resultant  belching  mean  one  of  two 
things : 

I.     Bacterial  fermentation. 

II.     Swallowed  atmospheric  air. 

While  there  can  be  no  doubt  that  the  two  causes  just 
mentioned  are  responsible  for  many  cases  of  gas  in  the 
stomach,  there  are  reasons  for  believing  that  they  are  not 
responsible  for  all.  We  refer  particularly  to  cases  of  so- 
called  acute  dilatation  of  the  stomach  and  to  certain 
cases  in  which  belching  is  associated  with  hyperacidity. 

We  have  frequently  seen  cases  of  belching  of  gas  in 
connection  with  hyperchlorhydria  in  which  there  was  no 
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demonstrable  motor  insufficiency,  nor  any  fermentation 
of  the  aspirated  stomach  contents  when  placed  in  a  sac- 
charometer  at  37  degrees  C.  Although  swallowing  air 
accounts  for  some  of  these,  we  have  seen  intelligent  peo- 
ple who,  after  enlightenment  on  the  subject,  have  in- 
sisted that  belching  was  independent  of  this.  In  these 
cases  belching  was  most  marked  three  hours  after  meals. 

In  this  connection  it  is  entirely  conceivable  that  gases 
may  arise  from  the  wall  of  the  stomach.  That  gases  can 
be  absorbed  and  given  off  by  the  alimentary  tract  under 
certain  circumstances  appears  evident.  Certain  fishes 
are  regarded  as  having  well  developed  alimentary  respira- 
tion and  may  be  kept  alive  for  hours  out  of  water  by 
passage  of  oxvgenated  water  through  the  alimentary 
tract.  Divers  are  said  to  be  able  to  remain  longer  under 
water  by  swallowing  air.  Paul  Bert  reported  having  kept 
kittens  alive  from  thirteen  to  twenty  minutes  after  liga- 
tion of  the  trachea  bv  inflating  the  sut  with  oxvgren. 
After  diagnostic  inflation  of  the  stomach  or  bowel,  cer- 
tainly a  large  part  of  the  gas,  whether  air  or  CO^,  may 
disappear  and  never  be  eructed  or  expelled  from  the  rec- 
tum. Conclusive  proof  of  the  power  of  the  stomach  to 
secrete  CO,  was  brought  by  Schierbeck  in  1894;  3"et,  ap- 
parently, his  work  has  never  found  its  way  into  clinical 
literature.  He  found  that  in  dogs  the  secretion  of  HCl 
and  COo  run  parallel,  and  that  drugs,  like  pilocarpin, 
which  increase  secretion  also  increase  the  COo.  whereas 
those  which  decrease  secretion,  like  nicotin,  diminish  the 
amount  of  CO^. 

From  these  considerations  it  would  seem  clear  that  gas 
can  be  absorbed  and  secreted  by  the  alimentary  tract 
under  physiologic  conditions.  Is  it  unreasonable,  there- 
fore, to  suppose  that  under  pathologic  conditions  the 
secretion  of  CO2  into  the  stomach  may  become  excessive 
and  gross?  If  the  COo  tension  parallels  the  acidity,  as 
Schierbeck  shows,  why  should  there  not  be  in  h}-])erchlor- 
hydria  an  accumulation  of  gas  ?  Why  in  acute  dilatation 
of  the  stomach  may  not  the  gas  be  exhaled  or  otherwise 
derived  from  the  gastric  lining?  "Why  in  certain  forms  of 
ileus  may  we  not  have  to  do  with  a  similar  process? 
Again,  if  these  things  are  true,  why  should  we  not  differ- 
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eutiate  clinically  between  distentions  due  to  this  cause 
and  those  due  to  causes  already  recognized?  Finally,  if 
gases  may  pass  between  the  alimentary  mucosa  and  the 
blood,  should  not  alimentary  respiration  as  well  as  pul- 
monary respiration  be  taken  into  account  in  the  course 
of  studies  in  which  stress  is  laid  upon  blood  gas  deter- 
minations, particularly  those  touching  such  questions  as 
ileus  and  shock? 

We  have  undertaken  an  experimental  study  with  the 
intention  of  answering  some  of  these  questions.  We 
have  been  able  to  confirm  in  normal  human  beings 
Schierbeck's  conclusions  from  his  work  on  dogs.  Our 
method  has  consisted  of  inflation  of  the  stomach  with 
air  which  is  allowed  to  remain  for  five  minutes  and  then 
withdrawn  and  analyzed.  We  hope  to  apply  the  method 
to  abnormal  cases  as  opportunity  presents — particularly 
to  cases  of  hypersecretion  and  cyanosis. 

In  the  meantime  we  have  had  occasion  to  study  par- 
ticularly the  condition  known  as  acute  dilatation  of  the 
stomach,  which  is  characterized  by  a  sudden  filling  of  the 
stomach  with  gas  and  fluid.  The  fluid  may  be  watery, 
brown,  or  most  characteristically,  black.  In  it  have  been 
found  blood,  albumen  and  bile.  The  acidity  is  generally 
low.  The  gases  have  never  been  studied.  During  the  last 
year  we  have  seen  three  cases  of  this  condition.  In  none 
was  there  evidence  of  fermenting  stomach  contents  (i.  e., 
no  gas  was  formed  when  the  aspirated  fluid  was  put  in 
a  saccharometer  at  37  degrees).  Analysis  of  the  fluids 
showed  always  albumen  and  blood.  Total  nitrogen  esti- 
mations on  the  fluid  of  a  recent  case  gave  figures  not  far 
from  that  of  blood.  In  short,  the  contents  had  a  char- 
acter suggesting  a  partly  digested  serous  or  bloody  ex- 
udate. We  have  for  the  first  time  analyzed  the  gases  in 
such  a  case  and  found  no  inflammalile  gas,  but  24  per 
cent.  COo,  4  per  cent.  0  and  72  per  cent.  N,  facts  which, 
even  apart  from  previous  considerations,  speak  strongly 
against  a  fermentative  origin  and  positively  exclude  the 
idea  that  the  gas  is  purely  swallowed  atmospheric  air  (in 
which  COo  is  but  3  to  4  parts  per  10,000).  Even  room 
air  seldom  contains  over  16  to  20  parts;  and  expired  air 
averages  but  400  parts,  or  4  per  cent  CO,. 
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Interpreting  the  contents  as  equivalent  to  edema  fluid, 
or  a  bloody  fluid  exudate  plus  gas,  we  have  tried  to  pro- 
duce the  picture  of  acute  dilatation  in  all  its  essentials  in 
animals  bv  recourse  to  methods  which  might  be  expected 
to  cause  edema  of  the  stomach.  For  this  purpose  we 
have  used  procedures  similar  to  those  employed  by 
Fischer  on  the  kidney. 

In  all,  five  experiments  have  been  performed  in  which, 
under  ether  anesthesia,  a  certain  number  of  the  coronary, 
gastro-duodenal  and  pyloric  arteries  were  tied,  the  idea 
being  to  leave  enough  blood  supply  to  permit  secretion 
of  gastric  juice  to  proceed.  The  animals  were  operated 
upon  asceptically,  then  closed  up.  Twelve  to  fourteen 
hours  later  they  were  again  anesthetized  and  examined. 
In  one  case  the  number  of  arteries  tied  had  been  too 
small  and  there  was  no  apparent  effect.  In  all  of  the 
others  marked  dilatation  occurred  with  a  characteristic 
gas  and  fluid  collection.  On  the  peritoneal  surface  small 
hemorrhages  were  visible;  the  fluid  had  the  typical  ap- 
pearance and  composition  of  that  seen  in  human  cases, 
and  the  gas  was  high  in  COo.  By  adding  general 
asphyxia  (by  partial  clamping  of  the  trachea)  to  the  liga- 
tion of  the  arteries  the  inflation  of  gas  is  more  rapid  and 
voluminous.  In  some  instances,  jDarticularly  in  guinea 
pigs,  general  asphyxia  alone  may  cause  rapid  inflation 
of  stomach  and  bowel. 

The  theory  which  is  here  offered  for  acute  dilatation  of 
the  stomach  is  as  follows :  It  is  a  condition  of  the  stom- 
ach wall,  akin  to  that  which  may  be  produced  in  any 
organ  or  tissue  by  lack  of  oxygen.  That  is  to  say,  there 
is  swelling  of  the  cellular  elements,  an  increased  quan- 
tity of  water,  a  tendency  toward  congestion,  hemorrhage 
and  serous  or  hemorrhagic  exudation.  Theoretically,  it 
makes  no  difference  how  the  lack  of  oxygen  is  produced, 
whether  it  be  as  part  of  a  general  asphyxia  or  a  result 
of  some  toxic  substance  like  chloroform  and  certain  bac- 
terial poisons,  or  as  a  result  of  blocked  arteries  or  a  com- 
bination of  more  than  one  of  these  causes.  However 
produced,  the  lack  of  oxygen  leads  to  tissue  acidity  and 
a  condition  in  which  swelling,  hemorrhages  and  serous  or 
bloody  exudation  are  the  main  characteristics.  Impaired 
muscular  tone  is  a  necessary  accompaniment  of  the  mor- 
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])holosiiral  changes.  TIk'  distention  of  tlic  stoniaili  a.s 
a  whole  is  a  consequence  of  pas  evolution  oceurrina-  in  a 
stomacli  whose  wall  is  already  crippled,  atonic,  and 
unahle  to  expel  gas.  The  <ias  comes  at  least  in  part  from 
the  stomach  wall,  either  directly  or  as  a  result  of  the 
action  of  the  i^astrie  juiie  on  the  carhonates  of  the 
exudate. 
:\lav  i;].  1!)12 
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